


ON! ER BUSINESS AND TECHNICAL JOURNAL OF THE WELDING INDUSTRY 
NOVEMBER 
194? 








BiG e * 
¢ ae > 
2 3 = 
bas ——— ~ 
i Oe aa ee 
e ma 
ae 
a 2 ai etn 
2 Ries ae 
° FS 5 
+ 
, . 
L. : — 
" ng 
bo 
4 : - Piet, =n ; Pe 
a ; lea 
. ioe ”_— 
’ a des ; 
7 a 
— 
, . ; 
” > ‘ s - 
—— 
oe P 


FOR BETTER WELDING AND CUTTING §& 
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D.C. 0 A.C. WELDING 
By The Turn of A Switch 


—— 


** 








HISTORY MAKING ARC WELDERS 


The Selenium Rectifier type of D. C. Arc Welder has proven 
its efficiency and long life through many years of service in 
Europe. Dearborn is first to build such a unit in America. The 
advantages of these welders are many. The finest D. C. 
erformance is now coupled with the dependability, long 
ife and operating economy of an A. C. Transformer type 
machine. 
An additional highly desirable feature is that the turn of a 
‘ switch changes D. C. into A. C. There is nothing else like a 
Dearborn Dual Current Arc Welder—its patented—its re- 
markable D. C. welding arc and its superb A. C. performance 
is the result of years of research by a widely experienced 
engineering staff. They are America's first truly universal 
welding machines. 


FANSTEEL |. T. AND T. SELENIUM RECTIFIERS 


Their efficiency, simplicity of design and proven long life 
are an engineering triumph. They maintain their high standard 
of performance under severe changes of temperature, shock, 
paar oi see and —_ hard a org itself 

. oes not deteriorate—its life is practically unlimited. A twin 
AIENCA'S RST wheel turbine type blower Seons the jeotilies working at 
maximum efficiency. 


AIR COOLED SELENIUM RECTIFIERS 


BRAZING — BARE WIRE — OVERHEAD- 
« ee VERTICAL — ALUMINUM-STAINLESS-ALLOYS A smooth even fiow of D.C. Current by a principle proven by many 
years of use in welders throughout Europe. 


MILD STEEL — CAST IRON — DOWNHAND- , S 0 
A. Cc. CORNERS—FILLETS—HI-SPEED PRODUCTION STEPLES 100 /o VARIABLE HEAT CONTROL 
The heat the work requires—no more—no less. You get better welds— 
faster—easier and with definitely lower costs. 


TURN OF A SWITCH GIVES A.C. OR D.c. 


No need to do poorly with A. C. what D. C. can do better when a 
split second turn of a switch gives you what you want. 


MODEL 150 
150 AMPS. D.C. — 300 AMPS. A.C. 


BUILT IN POWER FACTOR CORRECTION 


Constant fluctuating line voltages have no effect on the welding 
characteristi 


MODEL 250 
300 AMPS. D.C. — 400 AMPS. A.C. 
aon 7 ABSOLUTE OPERATOR SAFETY 


A special grounding arrangement insures absolute safety for the 
operator. Maximum open circuit voltage—75 volts. 


cs of a Dearborn. P.F.C. has been built in. 








DEARBORN PRODUCTION A. C. WELDERS 


150 AMPS. 300 AMPS. 750 AMPS. 
100% Variable Heat Control—Power Factor Correction— Absolute Operator Safety—Quality from Start to Finish 








DEARBORN WELDER DIVISION 
3254 miLwaukee AVE. DEARBORN STOVE COMPANY cuicaco. iiuinois 
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The Second Front 


Recent months have seen increasing demands for a second front. 
However, many of those so anxiously looking forward to a second 
front are apparently not aware of the facts of war. 


For nearly a year now we have been fighting on two fronts—the 
home front and the fighting front. If victory is to be our ultimate 
goal, progress reports on these two campaigns indicate that things 
are not going so well on either front. 


Reverses on the fighting front are to be expected. We were at- 
tacked by an enemy who for ten years had been preparing to 
subdue us in mortal combat. On the home front, though, the 
picture is quite different. 


Can you imagine the feeling of Joe, a soldier, a fellow who was 
a shop worker a few months ago? He and Bill were pals. They 
worked together, played together and were quite content with 
their thirty dollar weekly wage. Then came the war and their 
ways parted. Joe went to the Army, to the fighting front. Bill 
stayed home to continue on the produtcion front. 


Joe’s salary wasn’t $30 a week now. It was $21 a month, then 
$30, and finally $50. Bill fared somewhat better from the salary 
standpoint. Hours went up and so did wages. Bill was getting 
$74.80 a week but that wasn’t enough. Bill wanted a nickel more 
an hour. He wants it so badly, in fact, that he won’t work until 
he gets it. 


We can’t quite understand Bill. For a nickel an hour he is willing 
to sacrifice Joe, lose all that is dear to him and lose 22 nickels 
for every hour he won’t work because he wants a nickel more. 


Not very logical, but Bill has his reasons. They aren’t very 
clear, not even to Bill, but “anyway, it’s the principle of the thing!” 


It wouldn’t be so bad if it were just Bill but there are thousands 
like Bill. In fact, since Pearl Harbor, over a half million like 
Bill. The grievances which have caused all of these fellows to stop 
work haven't been confined to pay raises, but when considering the 
job we have ahead they generally have been just as trivial. 


Regardless of the cause, strikes this year have cost our soldiers 
10,000,000 man-days—80,000,000 man-hours of war production. The 
implements of war which can be produced by eighty million 
man-hours of labor would undoubtedly make the picture different 
in the Solomons, Egypt, and Stalingrad. 


Future setbacks on the home front could be avoided if production 
workers would abide by the following thought: 


I will see that no soldier on the fighting front dies because I 
failed to do my part. I hold the right to life, liberty and the 
pursuit of happiness as the most cherished possessions of any man 
and will do everything in my power to maintain this symbol of 
democracy. I know that the most effective means of maintaining 
liberty at this time is to work untiringly to provide our front 
line fighters with adequate weapons to overcome the enemy. 


Such a soldier on the production front will know that he will 


never be guilty of the murder of a friend who is giving his all 
to protect the home front. 











































In shipyards, too 


COMPETITION 
FORCES OUR HAND 


Everywhere you look in shipyards today, it’s 
weld, weld, weld. Why the sudden, complete 
change to arc welding? 


ALTER EGO: Competition! We were competing with 
enemy subs and bombers and they forced us to build 
good ships faster. We were forced to change to arc 
welding to beat the Axis competition. 


Arc welding IS building ships faster, all 
right—more than twice as fast as the old 
method... just as it’s speeding construction 
of tanks, planes and guns—making them 
better, too. 


ALTER EGO: So look out now for the post-war Battle 
for Business. Competition will again force change to 
arc welding to produce better and cheaper autos, 
home appliances, houses, bridges and other products. 
We can be forced to change or we can be ready. 


Let’s put our designs on the alert now with 
arc welding so we'll get a head start on our 
competitors. 
Ask your inner self if competition 
doesn’t force your hand. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 





said to myself 


LET’S GET THE JUMP 
ON COMPETITION 
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The Spot Welding of N-A-X 
High Tensile Steel’ 


Because of a high cooling rate that results in a brittle weld 


* PART ONE 


structure, thin gauge high tensile steels have been diffi- 


cult to spot weld. The difficulty may be overcome, how- 


By C. R. SCHRODER 


Research Metallurgist, 
Great Lakes Steel Corp., Detroit 
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U-STRENGTH / SHEAR STRENGTH 











0 6! 63 65 67 69 7 ?. © 
HEAT TREAT / WELD CURRENT - % 
Fig. 1—Heat-treating current effect on U-strength 
to shear strength ratio {an indication of tough- 
ness or ductility). The values of heat treating 
current have been plotted as percentages of 
welding current since these percentages will 
remain fairly constant. The welds were made in 
an 0.040 in. N-A-X high tensile steel. 


IGH TENSILE and deep harden- 
H ing steels are reported as very 

difficult to spot weld in com- 
paratively thin gauges by the ordi- 
nary methods of single and multiple 
pulse welding as used for plain low 
carbon steels. The difficulty arises 
from the fact that the cooling rate of 
spot welds made on thin gauges is of 
such magnitude as to result in a very 
hard and brittle weld structure for 
steels of considerable hardenability. 
_ This brittle structure exhibits a high 
resistance to shear stresses but is 
very low in resistance to normal 
stresses, and hence these welds break 
apart very easily when subjected to 
stresses which are normal to the 
welded surface. 


It was found that the brittle weld 
structure was obtained when the 
welding heat was developed in a sin- 
gle pulse, or when developed as a re- 
sult of the series of successive pulses 
commonly known as pulsation weld- 
ing. This was as expected since, in 
the case of thin gauges, even though 
the welding heat be developed by 
more than one pulse, the cooling rate 
from the molten state would be high 
enough to result in a very brittle 
structure. 


A New Method 


In the course of this investigation7, 
a very successful; method was found 
for spot welding N-A-X high-tensile 
steel, and it is reasonable to suppose 
that this method (with necessary but 
minor adjustments for steel chemis- 
try, thickness and hardening charac- 
teristics) can be applied to other 
steels of medium and even high 
hardenability. 

Briefly, the method consists of (1) 
making the weld in a single pulse of 
as few cycles as necessary to result 
in a spot diameter consistent with 
electrode diameter, (2) allowing a 
very critical and definite time off in 
which the weld cools quickly and (3) 
drawing or tempering the brittle 
transformation product thus formed 
to one of far greater toughness and 
ductility by means of a second pulse 
which we have termed a heat-treat- 
ing pulse. This heat-treating pulse 
consists of as few cycles as are neces- 
sary to obtain the desired result with 
a current magnitude which is usually 
considerably less than that required 
in the actual welding pulse. 





*Presented at the annual 
Cleveland, Oct. 12 to 15, 1942. 


+The information contained in this paper was 
obtained during an investigation carried out at 
the Welding Research Laboratory of Rensselaer 
Polytechnic Institute by the author and Dr. 
W. F. Hess, director of that laboratory. 
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ever, by a new method which uses the welding machine 
to post heat treat the brittle transformation weld zone 
into a structure of far greater toughness and ductility. 


The total time required for the 
weld, time off and heat treatment is 
about 25 cycles (5/12 sec) for 0.040 
in. material and about 50 cycles (5/6 
sec) for 0.070 in. material. The en- 
tire cycle of weld, time off and heat 
treatment can be made in one con- 
tact of the electrodes with one setting 
of the electronic control equipment. 


U-Strength Ratio 


Welds made by this method re- 
sulted in weld structures much softer, 
more ductile and of far greater 
toughness than the weld structures 
obtained in previous methods used 
for spot welding these thin gauges of 
deep hardening steels. It was also 
found that with this method the 
actual ratio of U-strength to shear 
strength for a spot weld in the 
N-A-X high tensile steel used could 
be more than doubled as compared 
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Fig. 2—Effect of the ‘'critical interval'' between 

weld and heat treatment upon weld toughness. 

The optimum value for the 0.040 in. material 
tested was found to be about 12 cycles. 
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with that ratio for welds made by 
ordinary methods without a post 
heat treatment cycle. 

The ratio of U-strength to shear 
strength may be considered as an ac- 
curate indication of the toughness or 
ductility of a spot weld structure. 
When this ratio is high, it means 
that the structure has a high ratio 
of normal strength to shear strength, 
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DISTANCE ACROSS WELD — INCHES 


Fig. 3—Effect of 30 cycle heat-treating 
current upon hardness across the weld zone. 
Curve | represents a weld which had no 
heat treatment; curves 2, 3, 4 and 5 are 
of heat-treated welds with varying inter- 
vals between weld and heat treatment. 


and is a good indication that the 
structure is tough and ductile. For 
plain low carbon steels, welded by 
ordinary methods, this ratio is usu- 
ally in the range of 50 to 70%. If 
methods can be used for high tensile 
and deep hardening steels which will 
increase the ratio of U-strength from 
within the range of 20 to 30% to 
within the range of 50 to 60%— 
nearly as high as those of the plain 
low carbon steels —the advantages 
are clearly evident. The actual shear 
and U-strength values for the high 
tensile and deep hardening steels 
are much higher than those obtained 
for plain low carbon steels. 


Material Investigated 


The N-A-X high tensile steel used 
in this work is one of a series of 
N-A-X high tensile steels and has the 
following analysis : 


OT Pee 0.14% 
Manganese ........... re. 
ss. sos 0 sand bcendei 0.017% 
eek inne cnigsvsueere 0.021% 
Silicon . Lash} apadbcne Sueeneee 0.84% 
NA nin ss crastevbeceees 0.57% 
SSI ae ge eae ee ee nil 
SEE SE Soto ics ve vcet cn dceceus 0.11% 
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Its physical properties in sheet 


form are: Half 

Annealed Hard 
Tensile strength, psi......70,000 98,000 
Yield point, psi...........50,000 90,000 
% elongation, 2 in......... 28 —— 


This investigation included work 
on two thicknesses of the above ma- 
terial in both the annealed and half 
hard tempers. 


Control Equipment 


We were fortunate in securing the 


cooperation of the engineers of the - 


General Electric Co. in developing a 
panel which permits accurate control 
by fully electronic means of the fol- 
lowing time intervals: 

1. Time of weld. 

2. Time between weld and heat 
treatment. 

3. Time of heat treatment. 

The equipment also provides in- 
dependent adjustment, by means of 
phase control, of welding current and 
heat-treating current. By means of 
this flexible control equipment, the 
proper conditions for producing 
welds in hardenable steels have been 
developed. 

Such control equipment may easily 
be made commercially available at 
only a moderate increase in cost over 
ordinary spot weld control equipment 
with phase control of welding cur- 
rent. For production work in the 
shop, it is possible that a very simple 
mechanical timing system, such as the 
chain timing equipment which is now 
on the market, may be used. 


0.040 In. N-A-X Steel 


The results obtained from an in- 
vestigation carried out on the mate- 
rial of 0.040 in. thickness will be dis- 
cussed first. The following effects will 
be discussed in order: 

1. Effect of weld size. 

2. Effect of interval between weld 
and heat treatment. 

3. Effect of magnitude of heat- 
treating current. 

4. Effect of time of heat treatment. 


Effect of Weld Size 


During the early part of this in- 
vestigation, it became apparent for 
spot welds of medium diameter that 
an increase in spot diameter was 
accompanied by a definite correspond- 
ing increase in the U-strength to 
shear strength ratio. This was found 
to be true even when the welds had 
no subsequent post heat treatment in 
the welding machine. The U-strength 
increased more rapidly than the shear 
strength up to a maximum weld di- 
ameter, above which there was little 
or no increase. This diameter was 
taken as the minimum or optimum 





spot diameter to be used in 1 
vestigation of the effects of pos: 
treatment. For the 0.040 in. mat 
both in the annealed and half hard 
tempers, the minimum diamete: 
found to be about 0.210-0.220 in 
was obtained using % in. flat 

When the spot diameter was 
0.150 in., using ¥5 in. flat tips, 
ratio of U-strength to shear strength 
obtained was about 10% for an as 
welded specimen using no subsequent 
heat treatment. This ratio could be 
increased to about 30% for an iden 
tical as-welded specimen, using 1% -in 
flat tips which gave a spot diameter 
of about 0.220 in. 


Effect of Time Interval 


The time interval between weld 
and heat treatment was found to be 
a very critical and important factor 
in increasing the toughness of spot 
welds by means of post heat treat 
ment. It was found that there exists a 
critical minimum time during which 
the weld must cool to below the 
martensite-forming temperature be 
fore the complete advantages of the 
heat-treating cycle can be obtained 
Although no definite critical maxi 
mum time between weld and heat 
treatment was found to exist within 
reasonable limits, practical reasons 
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Fig. 4—Effects of various cycles of heat-tr@at- 

ing current upon weld toughness. The opfithum 

value was found at 30 cycles for the 0.040 in. 
N-A-X high tensile steel tested. 


alone dictated that the miniffitim time 
with a slight safety factor should b« 
adhered to. This is also Consistent 
with the sound metallurgical practice 
of drawing or tempering a fully 
quenched transformation product as 
soon as possible after the quench. 
This critical time interval between 
weld and heat treatment was found 
to be about 12 cycles (1/5 sec) for 
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the ).040 in. material. For constant 
wel./ifig conditions, time of heat treat- 
men! and heat-treating current, the 
ratio of U-strength to shear strength 
could be doubled as this critical time 
interval was increased from 10 cycles 
to 12 cycles. In fact, as this time be- 
tween weld and heat treatment is low- 
ered to a value below 10 cycles, the 
actual ratio of U-strength to shear 
strength drops below the as-welded 
ratio. The reason for this will be dis- 
cussed in Part Two under the sec- 
tion covering the investigation of the 
0.070 in. material. 

Hardness surveys were taken in 
all cases. With proper heat-treating 
procedure, the expected drop in hard- 
ness of both weld and heat-affected 
zone was noted, with increasing weld 
toughness and increasing ratio of 
U-strength to shear strength. 


Rapid Cooling Rate 


The investigation of the time in- 
terval required between weld and 
heat treatment for the 0.040 in. ma- 
terial gave indication that the cooling 
rate was in the neighborhood of 
7,000-10,000 F per sec between the 
melting point and the martensite- 
forming temperature. This makes 
evident that to arrest the cooling at a 
definite temperature level and hold- 
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Fig. 5—Hardness surveys for the heat 

treatment cycles of Fig. 4. Curve 2, 

representing a heat treatment time of 
2 cycles, shows excessive hardness. 


ing to give an isothermal transforma- 
tion product would be very difficult 
in material of this 0.040 in. thickness. 
However, the possibility exists that 
spot welds made in thick gauges, and 
consequently having a considerably 
slower cooling rate, may be success- 
fully transformed at constant tem- 
perature in the welding machine. 
Since the critical time interval be- 
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tween weld and heat treatment was 
found to be about 12 cycles, a safety 
factor of 2 cycles was allowed, and 
the other effects of heat-treating cur- 
rent and time of heat treatment were 
investigated by holding the time be- 
tween weld and heat treatment con- 
stant at 14 cycles. 


Effect of Current Magnitude 


The magnitude of the heat-treating 
current was found to vary inversely 
with the time of heat treatment. This 
would be expected. However, it was 
also found ‘that the optimum value 
for magnitude of heat-treating cur- 
rent became far more critical with 
both comparatively short and long 
time heat treatments. The shortest 
time of heat treatment investigated 
was 2 cycles and the longest time in- 
vestigated was 60 cycles. 

As the magnitude of the heat 
treating current approaches an op- 
timum value for a given time of heat 
treatment, the weld structure begins 
to soften from the center out toward 
the edge. When the optimum value 
of heat-treating current has been 
reached, the junction of weld and 
heat-affected zone has been softened 
to the greatest extent possible. 

Slight rehardening at the center of 
the weld does not lower the 
U-strength to shear strength ratio 
and does not offset the beneficial ef- 
fects of the heat treatment. In many 
cases a slight rehardening of the 
weld center was necessary to give a 
minimum softness at the weld-heat 
zone junction, which resulted in the 
highest U-strength to shear strength 
ratios. If, however, the rehardening 
has spread far enough to begin to 
affect the above-mentioned weld-heat 
zone junction, then all beneficial ef- 
fects of the heat treatment are lost. 

With the proper time interval be- 
tween weld and heat treatment, and 
the proper heat-treating current and 
time of heat treatment, the weld 
structure (including the heat-affected 
zone) of the 0.040 in. N-A-X high 
tensile steel used in this investigation 
can be softened from about 420-440 
V.P.N. as welded, to about 280-300 
V.P.N. as welded plus heat treatment. 

For heat-treating times of approxi- 
mately the same number of cycles 
duration as the actual welding time, 
it was found that the optimum value 
of heat-treating current was not too 
critical. The values of heat-treating 
current were always plotted as per- 
centages of welding current, since 
these percentages remained fairly 
constant for definite conditions pro- 
ducing similar results, whereas the 
actual heat-treating and welding am- 
perage values may vary considerably. 


1942 


This would be an expected observa- 
tion since the spot diameter or weld 
size will vary directly with the weld- 
ing amperage for a given electrode 
tip diameter, and the actual heat- 
treating amperage required to pro- 
duce given results will also vary di- 
rectly with weld size. 


Time of Heat Treatment 


For practical reasons, the heat- 
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Fig. 6—The heat treating cycles of Fis. 4 plotted 

against current magnitudes lexpressed as per- 

centages of welding current). Optimum values 

for magnitude become more critical at elther end 
of the above heat treatment time scale. 


treating time should be kept as low 
as is consistent with desired results 
and current flexibility. It was found 
that a heat-treating time of approxi- 
mately the same number of cycles 
duration as the welding time gave 
sufficient softening and toughening 
of the weld structure, with optimum 
current values which were not too 
critical for ordinary electronically 
controlled welding machine operation. 
For very short time heat treat- 
ments, the current must be adjusted 
so to give maximum softening at the 
weld-heat zone junction. Rehardening 
will be found at the center of the 
weld. Since the time is very short 
and the current value high, a slight 
increase in current will result in 
spreading the rehardened area to the 
weld-heat zone junction, and a slight 
reduction in current will not produce 
enough heat to soften this junction. 
When the time of heat treatment is 
long, the corresponding optimum 
heat-treating current is compara- 
tively low, and a slight increase or 
decrease in current value produces 
the undesirable results mentioned. 
Thus heat-treating current magnitude 
is far more critical with very long or 
very short heat-treating times. 
(Continued Next Month) 
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Highlights of Cleveland 











Dr. Comfort A. Adams presents the Samuel Wylie Miller medal to H. C. 
Boardman, in company of Col, G. F. Jenks, retiring president of AWS. 


The 23rd annual AWS meeting was concise and to the point so far 
as war production problems were concerned. More persons than ever 
before — a total of over 46,000 — attended the Metal Exposition. 


HE STREAMLINED editions of the 
; 1942 Metal Congress and Ex- 
position and the 23rd annual 
meeting of the American Welding 
Society which were held in Cleve- 
land the week of October 12 proved 
to be outstanding examples of co- 
éperation for ever growing war pro- 
duction in the metal industry. 


Metal Show 


The Metal Exposition, which closed 
on Friday night, had some 315 ex- 
hibitors occupying approximately 
200,000 square feet of exhibit space. 
The attendance in the exposition 
halls was the largest in the history of 
the National Metal Congress. More 
than 46,000 metal experts from the 
United States, Canada, and South 
America attended. 

The Congress was different from 
any in the past. The meeting was 
planned and built to meet this year’s 
prevalent need for information re- 
garding wartime production and 
metal problems. The huge attendance 
is indicative of the helpfulness of 
such an event. 


AWS Meeting 


In a similar manner, a total regis- 
tration of 1,450 at the annual meeting 
of the American Welding Society 
proved the importance of being able 
to obtain a satisfactory solution to 
the many problems arising from the 
the increased use of welding in war 
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production work. In many instances 
the technical discussions became 
“problem clinics.” The meeting, 
which was streamlined to a 4-day 
affair, included 15 technical sessions 
at which there were presented 48 
papers. In addition there were ses- 
sions for the presentation of awards, 
industrial research, fundamental re- 
search, War Production Board ac- 
tivities and the annual business 
meeting. 


Awards and Medals 


The presentation of awards was 
the feature of the opening session. 
The 1941 Samuel Wylie Miller Me- 
morial Medal was presented to Harry 
C. Boardman, research engineer of 
the Chicago Bridge and Iron Co., 
Chicago, for his “conspicuous con- 
tributions to the art and science of 
welding” during the past 16 years 
while he has held the position of re- 
search engineer with the Chicago 
Bridge and Iron Co. Mr. Boardman’s 
activities in the engineering field are 
indicated through his affiliation with 
many societies and clubs. He is a 
past president of the American Weld- 
ing Society, and chairman of the 
A.A.A.S. Fundamental Research Di- 
vision of the Welding Research Com- 
mittee of Engineering Foundation. 
Also, he has authored many technical 
articles for magazines, handbooks, 
etc. on welding problems. 


George A. Ellinger, metallurgis 
| 


National Bureau of Standard 
Washington; A. G. 


Bissell, senior 


welding engineer, Bureau of Ships 
United States Navy Departmen 
Washington; and Morgan L. Wil 
liams, assistant metallurgist, National 
3ureau of Standards, Washingtor 


were the joint recipients of the Lin 
coln Gold Medal donated to th 
American Welding Society by J. F 
Lincoln, president of the Lincol: 
Electric Co., Cleveland. This award 
is presented each year for the paper 


New AWS President 





Klaus L. Hansen, consulting engineer, 
Milwaukee, is the 1942-43 president 
of the American Welding Society. 


THe Wewpinc Encineer—Novemser, 1942 

















rist, 
rds. 
lor 
ips, 
nt, 
/il- 
nal 
on, 


In 
rd 
er 











judged the greatest contribution to 
the advance and use of welding. This 
year’s award was made on the co- 
authored paper entitled, “The Tee- 
Zend Test to Compare the Welding 
Quality of Steels” which was pre- 
sented at the 1941 annual meeting of 
the American Welding Society. 


Resistance Welding Awards 


The annual awards of the Resist- 
ance Welder Manufacturers’ Associ- 
ation, 505 Arch St., Philadelphia: 
included : 

First prize, $500, for the paper 
entitled “The Electrical Character- 
istics of Resistance Welders and the 
Proximity Effect of Work Materials” 
by J. H. Cooper, the Taylor-Winfield 
Corp., Warren, O.; second prize, 
$250, for the paper entitled “Thermal 
Gradients in Spot Welding Elec- 
trodes” which was co-authored by 
F. R. Hensel, E. I. Larsen and E. F. 
Holt, of P. R. Mallory and Co., 
Indianapolis; third prize, $100, for 
the paper “Progress Report on the 
Use of Flash Welding as a Means 
of Fabricating, Aircraft Structural 
Parts from X-4130 Steel” by R. P. 
Della-Vedowa, Lockheed Aijrcraft 
Corp., Burbank, Calif. 

Fourth prize, $50, was awarded to 
L. G. Levoy, General Electric Com- 
pany, Schenectady, for his paper en- 
titled “Voltage Variation Tolerance 
for A-C Resistance Welding.” Fifth 
prize, $50, was awarded jointly to 
G. S. Mikhalapov and T. F. Falls, 
both of Taylor-Winfield Corp., War- 
ren, O., for their paper “Structural 
and Metallurgical Properties of Con- 
denser Discharge Spot Welds.” The 
sixth and final prize of $50 was 
awarded jointly to A. M. Unger, 
H. A. Matis and E. P. Gruca, Pull- 
man Standard Car Mfg. Co., Chi- 
cago, for a paper entitled “Behavior 
of Spot Welds Under Fatigue 
Stresses.” 

The President’s Message 

At the annual business meeting, 
Retiring President Col. G. F. Jenks 
in his report to the board of directors 
pointed out the importance of the 


Dr. Wendell F. Hess 
presents Lincoln Go'd 
Medals to (left fo right): 
G. A. Ellinger, A. G. 
Bissell and Morgan lL. 
Williams. Af right, Col. 
G. F. Jenks looks on. 


American Welding Society now that 
it has entered into a period of war 
for the first time in its history. The 
Society was organized primarily to 
assist its members professionally. 
Col. Jenks, however, pointed out that 
a technical society incurs a public 
duty because of its ability to render 
service. 

Government bureaus are not mak- 
ing full use of the Society’s facilities 
in the preparation of standards which 
might be of great value in the de- 
veloping of acceptable production 
practices, it was pointed out. The 
principle reason for this has been the 
philosophy of government specifica- 
tion writers-in feeling that only end 
products should be specified and the 
fabricator given freedom in the se- 
lection of production processes and 
methods. 

The Society is quite able to play 
an important part in the organization 
and inauguration of industry stand- 
ards which would result in recom- 
mendations for the use of good weld- 
ing procedure. One of the steps the 
Society is now taking is the sponsor- 
ship of a more intensive standards 
program. 


Censorship Criticized 


Col. Jenks criticized the tendency 
of war.censorship to prohibit the 
free publication of technical infor- 
mation, especially that resulting from 
research and development. While in- 
formation concerning war produc- 
tion is a matter for censorship, he 
said, welding in itself is a process 
and not a product. Consequently, 
there is a great need of more in- 
formation as to the fundamentals 


Though several prize 
winners were absent, 
P. M. Hall, president 
of the Resistance 
Welder Manufacturers’ 
Association, presents 
some of the prizes to 
winners: L. G. Levoy, 
R. P. Della-Vedowa, 
E. F. Holt and E. P. 
Gruca. Also in the pic- 
ture is Col. G. F. Jenks, 
retiring AWS president. 
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and applications of various welding 
processes. The present censorship 
policies are believed to result in dup- 
lications of effort and inferior stand- 
ards of production so far as welding 
is concerned because many industries 
are deprived of available informa- 
tion, The net result is an actual! harm 
to our war production industries 
which greatly outweighs the possible 
harm of “giving information to the 
enemy.” 

The demand for welding engineers 
still greatly exceeds the supply, said 
Col. Jenks, even though, in a very 
short period of time, engineering 
courses have been organized all over 
the country to meet the demand for 
trained welding engineering person- 
nel. The industry is now faced with 
the problem of training women as 
welding operators. Because of this 
development and the enormous ex- 
pansion of welding, the American 
Welding Society has been given an 
unusual opportunity for national 
service, 


Technical Information Needed 


There is a greater need than ever 
for research and technical committee 
activities for the organization of 
training and educational courses and 
for the publication and dissemination 
of information. Col. Jenks stated 
that the most difficult personnel to 
find and train is development and 
research personnel. He also added 
that the American Welding Society 
recognizes the problem that con- 
fronts the war industry in the de- 
velopment and application of weld- 
ing. The Society’s sections and its 
organization headquarters must and 
will take the initiative in fulfilling 
these obligations. 

The meeting was closed by the in- 
stallation of new officers. K. L. Han- 
sen, consulting electrical engineer, 
Milwaukee, was elected president of 
the American Welding Society for 
the coming year. David Arnott, vice- 
president and chief surveyor, Amer- 
ican Bureau of Shipping, will be first 
vice-president for the 1942-43 year. 
It was erroneously stated in the Oc- 
tober issue of THE WevLpING Encrt- 
NEER that Mr. Arnott was president- 
elect of AWS. 








Some of the 
A.W.S. Annual Meeting Papers 


in Digest Form 








A variety of technical papers were presented at the 
23rd annual meeting of the Society in Cleveland. 
Some of the more important of the 48 papers 
presented have been abstracted for this summary. 


Fatigue Strength of Commercial 
Butt Welds in Carbon-Steel Plates 


By W. M. Witson 


University of Illinois 


HIS PAPER was a report of tests to de- 

termine the fatigue strength of butt 
welds in carbon-steel plates welded under 
commercial conditions by various fabrica- 
tors. The plates were 5 by % in. at the 
weld and were subjected to pulsating and 
reversed axial loads. Specimens were 
welded in various positions with various 
electrodes. Some specimens were welded 
in the shop, others were welded in the 
field. Most specimens were welded with 
manually operated metallic arcs but a few 
were welded by automatic welding ma- 
chines using the carbon arc and submerged 
melt processes. 

There was one comprehensive series of 
specimens welded in the shep in the flat 
position under the most favorable condi- 
tions of operator skill and expertness of 
supervision. These welds were considered 
as the optimum that can be expected under 
the present development of manual arc 
welding. This was designated as the Basic 
Series, and the fatigue strength of the 
specimens of this series was taken as a 
base in judging the fatigue strength of the 
welds made under commercial conditions. 


The primary objective of the investiga- 
tion was to determine the unit fatigue 
strength of welds in structural members 
in order to be able to write into specifica- 
tions for welded structures the unit stress 
that shall be permitted in the design. 

The tests appear to justify the following 
conclusions : 

1. The fatigue strength of butt welds in 
% in. carbon-steel plates, shop-welded in 
the flat position with a manually-operated 
metallic arc under the most favorable con- 
ditions of operator skill and expertness of 
supervision is given in the accompanying 
tabulation. 


Tests of similar groups of welds made by 
first-class fabricating shops working under 
commercial conditions indicate that an oc- 
casional commercial weld may be expected 
to have a fatigue strength only 75% as 
great as the values given in the table. 


2. Of the series of commercial welds 
welded in various positions, some had a 
fatigue strength as high as the fatigue 
strength of the best of the commercial 
welds welded in the fat position; others 
had a fatigue strength as low as the fatigue 
strength of the poorest of the temmercial 
welds welded in the flat position. 


3. Of the field welds, those welded by 
one fabricator were as strong as the com- 
mercial welds welded in the shop. Those 
welded by another fabricator were con- 
siderably weaker. 


4. Of the welds made by automatic weld- 
ing machines, those welded by the sub- 
merged melt process were as strong as 
the commercial welds welded in the shop; 
those welded by the carbon arc process 
(due probably to the unfavorable form of 
the reinforcement) were somewhat 
weaker. 


5. The variations in the quality of the 
weld resulting from variations in the skill 
of the operator were greater than those 
resulting from the use of various elec- 
trodes. 


6. The change in section at the.edge of 
the reinforcement of a butt weld is a 


. serious stress raiser that reduces the fa- 


tigue strength considerably. Machining or 
grinding the reinforcement off flush with 
the base plate on both sides increased the 
fatigue strength as much as 25 per cent 
for specimens with good welds and made 
the fatigue strength for the plates con- 
nected with a weld almost as great as the 
fatigue strength of a similar plate without 
a weld. 


7. The fatigue test is more searching 
than static tests and will reveal flaws in 
welds that pass the standard tension and 


Fatigue Strength in psi for welds in the as-welded condition 














Stress Cycle 


Tension to an Equal Compression......... 
Ti I, fb cis vk bie he sie 6.3 00 68 ps ceeds 
Tension to Tension One-Half as Great.... 


Number of Cycles for Failure 
N = 100,000 N = 2,000,000 


catalog 22,300 14,400 
a ae 33,100 22,500 
eee 53,300 36,900 
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cross-bend tests. The most common flaws 
that cause a low fatigue strength in butt 
welds, listed in the order of their impor 
tance, are: (1) Lack of penetration at the 
root of the weld. (2) Lack of fusion of 
the base plate. (3) Slag inclusions. (4) 
Blow holes. 
>» « 


The Spot Welding of SAE X-4130 
Steel, 0.040 In. Thickness 


By W. F. Hess and D. C. HerrscHart 


Rensselaer Polytechnic Institute 


TS OBJECT of this investigation was to 
determine how to produce tough, duc 
tile spot welds in 0.040 in. thickness SAE 
X-4130 steel. In this steel, spot welding by 
conventional methods produces an ex- 
tremely brittle weld with low mechanical 
properties. 

In commercial heat treating practice, 
hardenable steels, after being drastically) 
quenched to martensite, can be toughened 
by drawing to a temperature just below 
the critical. This drawing allows precipi 
tation of carbides held in super-saturated 
solution in the martensite, thus producing 
a tough, ductile transformation product 
by softening of the matrix. A recent in- 
vestigation by W. F. Hess and C. R. 
Schroder on N-A-X 9115 high tensile steel 
showed that the brittle “as welded” struc- 
ture in this steel should be tempered by a 
brief post heat in the welding machine 
after allowing the weld nugget to cool just 
to the martensite forming temperature 
Longer time off than that necessary to 
reach the martensite forming temperature 
was held to be undesirable due to the pos- 
sibility of cracking of the martensite if 
allowed to cool to room temperature. 

By operating two standard spot welding 
panels in conjunction with each other (but 
with separate phase controls), the follow- 
ing variables were accurately controlled: 

1. Welding current 
2. Welding time 


3. Time between termination of weld- 
ing current and start of heat treat- 
ing current 


4. Heat treatment current 
5. Heat treatment time 


In addition to establishing the optimum 
values of these five variables, the investi- 


gation included a determination of the 
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best unit electrode pressure and best elec- 
tr tip size. The Hess-Herrschaft re- 


por: covers only work on 0.040 in. thick- 
nes; material and includes data on the 
sh strength and tension strength nor- 
ma! to the sheet, as a function of the 
welding conditions. Hardness surveys were 
taken across the welds to determine the 


amount’ of tempering and its relation to 
the shear and tension strength. 

fore any attempt was made to heat 
treat the welds, the optimum conditions of 
unit electrode pressure, tip size, weld cur- 
rent and weld time were established. These 
four factors were then held constant 
throughout the remainder of the investi- 
gation on heat treated specimens. 

Extensive use was made of a qualitative 
chisel test to locate logical trial ranges. 
Experience showed that if the heat treat 
current was too low, part of the nugget 
retained its brittle dendritic structure 
(visible to the naked eye) when the sheets 
were clamped in a vise and parted by tap- 
ping a chisel down between the sheets 
adjacent to the weld. When the heat treat 
current was at its best value the nugget 
appeared silky and a large plug was pulled 
out of one sheet. A great deal more energy 
had to be expended in order to chisel such 
welds than the first type mentioned. Too 
high a heat treat current caused reharden- 
ing and a subsequent return to “as-welded” 
brittle conditions. After the proper set- 
tings were determined by this test, welds 
were then made to be subjected to quan- 
titative tests. 

Surveys of the effects of the factors pre- 
viously mentioned showed the following 
values to be best: 

Flat electrode diameter, 

SCI 7. Minis hve ae oe 
Electrode shape\........icced 0° bevel 
Unit electrode pressure, psi. . 30,000 
Corresponding total elec- 

trode force, Ib:4.......<6 1,473 
Weld -time, cycles.\......... 6 
Weld current, ampeéres......12,800-13,200 
Time between weld and heat 


treatment, cycles .',....... 18 
Time of heat treatment, 
CUE das send wo sek eo awe 6 
Heat treatment current, 
GHIMETOR 95. icc kan ce teeees 11,400-11,800 


(88%-92% of weld current) 

The results of this investigation have 
shown that it is possible, by means of a 
brief post heat tempering treatment in the 
welding machine, to produce tough, duc- 
tile spot welds in the hardenable steel SAE 
X-4130, 0.040 in. thickness. The shear 
strength was raised from 1,130 psi in the 
“as-welded” condition to 2,610 psi when 
heat treated. At the same time the tension 
strength increased from 160 to 830 psi. 

It is important to remember that the 
time off between weld and heat treat- 
ment has a critical minimum but no 
noticeable critical maximum. Equally 
important is the fact that the heat treat 
current must be accurately controlled 
to produce the highest possible draw 
without rehardening by heating above 
the critical temperature. To aid in this 
control, the chisel test is an excellent 
time-saving check for production set- 
ups. 

Work now being conducted on other 
medium carbon SAE steels indicates 


Welded steel tubing is 
tested by compressing. 


that this technique is generally ap- 
plicable to a great many hardenable 
steels not commercially spot welded 
at present. 

» « 


Weld Quench Gradient Tests 


By Water H. Bruckner 
University of Illinois 


Yen TITLE of this paper suggests that 
the quench of the base metal from the 
temperature attained during welding is 
caused to occur under a gradient condi- 
tion. This is accomplished by laying down 
a bead weld on the edge of a %-in. thick 
plate while one end of the plate is drastic- 
ally cooled and the other end is allowed 
to air cool. A plate of 344% nickel, 0.30% 
carbon steel tested in this manner ex- 
hibited a range of 534 to 224 Vickers for 
the maximum hardness in the heat affected 
zone. The unaffected base metal had a 
hardness of 173 to 175 Vickers. 

Standardization of the method of gradi- 
ent quenching is urged to include meas- 
urement of the thermal cycle from one 
end of the gradient bar to the other and 
comparison with standard welding pro- 
cedures in welding plates of varied thick- 
ness and varied ambient temperatures. 
Cooling rates of any welding procedure 
could hereafter be determined by means 
of hardness surveys. 


a. <€ 


Welding with Aluminum Bronze 


By Curnton E. Swirt 
Ampco Metal, Tuc. 


TPVHE REFRACTORY oxide which so quickly 

forms on aluminum bronze when it is 
melted by either an oxy-acetylene flame 
or electric arc has in the past prevented 
its widespread use as a welding rod and 
also limited wide applications of welding 
on aluminum bronze castings, rolled sheets 
or extruded shapes. However, the desir- 
able properties of aluminum bronze, espe- 
cially its high strength and “hot-ductility,” 
particularly suit a weld-rod alloy and have 
encouraged the development of a fluxed 
rod which would allow the use of this 
alloy for arc and oxy-acetylene welding. 

The alloys of aluminum bronze in which 
coated electrodes are available range from 
8-14.4% aluminum, 0.5-5% iron and the 
balance copper. These alloys vary in ten- 
sile strength from 60-90,000 psi, with a 
hardness range of from 109-352 Brinell. 
The elongation of these bronzes varies 
from 0-30% in 2 in., measured on an 0.505 
in. diameter tensile specimen. 

An aluminum bronze alloy suitable for 
general brazing applications has a com- 
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position of 88.5-90.5% copper, 9.0-10.0% 
aluminum, 0.5-1.0% iron. The weld metal 
from this alloy will develop 60-70,000 psi 
tensile strength, have a yield strength of 
25-32,000 psi and an elongation of 25-30% 
in 2 in. The Brinell hardness would be 
110-130 as measured with a 3,000 kg load 
and 10 mm ball. 


Coated electrodes of this type have been 
successfully used for arc welding copper- 
zinc alloys, such as manganese bronze, 
Muntz metal or common brass. The weld 
metal from these electrodes develops the 
full strength of the standard manganese 
bronze, which is used for making ship 
propellers and other castings where high 
strength and good corrosion resistance are 
required, and gives equal corrosion resist- 
ance, 

To obtain the best results, the casting 
need only be preheated to about 500 F, 
instead of to at least twice that temper- 
ature as required for gas welding. This 
electrode may also be used for joining 
dissimilar metal such as brass or bronze 
to steel or cast iron. Its use on cast iron 
is limited to that iron which is free from 
grease and rust. 

An aluminum bronze containing 12.8- 
13.5% aluminum, 3.9-4.7% iron, and the 
balance copper, makes an excellent elec- 
trode alloy where a very hard bronze is 
required. The weld metal from such an 
electrode develops 70-80,000 psi tensile 
strength with a minimum yield strength 
of 42,000 psi and a Brinell hardness of 
285-311. It is widely used as a welded 
overlay where a hard bronze with good 
bearing qualities is required to stand up 
under heavy bearing pressures or where 
pounding might deform a softer bronze. 
It is also used for building up worn form- 
ing and drawing dies for work on carbon 
and stainless steel sheets where freedom 
from scratching and galling is required. 

The average weldor has no difficulty in 
successfully applying coated aluminum 
bronze rods as long as he keeps in mind 
that a braze, rather than a weld with deep 
penetration, is required. In general, it is 
not desirable to obtain a wide fusion line 
in which the base metal and the aluminum 
bronze are melted together. A wide fusion 
line on copper-zinc alloys may result in 
lowered ductility. A wide fusion line on 
steel or cast irom may mean hard spots in 
the overlay which will interfere with ma- 
chining and performance. 

With their high strength and wide range 
of hardness, the aluminum bronzes pre- 
sent to the welding industry a group of 
bronze electrodes suitable for many new 
applications. Their “hot-ductility’ makes 
their use possible with little fear of hot- 
short cracks. 
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U. S. Air Corps Photo 


Spot welding in a west coast aircraft plant. 


The Effect of Weld Spacing on the 
Strength of Spot Welded Joints 


By R. Detia-Vepowa and M. M. Rock weti 


Lockheed Aircraft Corporation 


¥ een PRIMARY purpose of this investiga- 
tion was to study the efficiency of spot 
welded joints in shear, as affected by spot 
weld spacing. A secondary purpose was 
to determine the consistency and allow- 
able strength values obtainable with com- 
mercial welding equipment of the type 
now in use in Lockheed production work. 

The tests were made on 24ST Alclad 
sheets in five gauges of material: .020 in., 
.032 in., .040 in., .064 in., and .081 in. Test 
panels 36 in. long were welded as units, 
and then cut into test specimens—both 
single spot and multi-spot. Three multi- 
spot specimens were tested in each mate- 
rial gauge for each spot spacing; results 
were averaged in determining strengths 
per linear inch for that spacing. 

From 50 to 100 single-spot specimens 
were made for each thickness, for one 
selected spacing only. Welds of each spac- 
ing, and others taken at random through- 
out the run, were mounted for photograph- 
ing to determine the weld quality. 

Consistency charts were plotted for the 
shear strengths of the individual spot 
specimens; these were made for one par- 
ticular spacing in each material gauge. 
The data were presented in two ways: 
first, a chart showing the strength of 
every individual weld plotted consecu- 
tively in the order of welding; second, a 
histogram showing the frequency of oc- 
currence of the various weld strength 
values. 

Curves of strength per linear inch of 
joint versus spot spacing were plotted for 
each material gauge and also curves of 
average strength per spot versus spot spac- 
ing. All of these curves were based on the 
results of the multi-spot specimen tests. 

Ultimate load values obtained in the 
five selected material gauges were con- 
solidated into one chart, which showed the 
load carrying capacity per linear inch of 
spot welded joint as a function of mate- 
rial gauge and spacing of welds. 

The investigation shows that, in spite 
of the diminution of strength of the indi- 
vidual spots, the strength of the joint per 
linear inch increases markedly as the 
spacing decreases. However, as the spot- 
welds become more closely spaced, a point 
is reached which is unsatisfactory from a 
production standpoint, although the weld 
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strength per linear inch continues to in- 
crease. Applications requiring welds at 
such spacings (and less) should be run 
on a seam welder with a roll-type head. 

So far it has been assumed that design 
values should be based on some percent- 
age of “minimum test” values. Many stress 
engineers feel that design values might 
well be based on average test values or on 
some value below which only a given small 
percentage of spot strengths will fall. To 
provide data for further discussion along 
such lines, a composite frequency chart 
was prepared, based on all the single-spot 
shear specimens tested. A correction was 
applied by statistical methods to cover the 
probable behavior for an infinite number 
of specimens. 

Summary 

1. Data were presented showing the 
effect of spot spacing on the strength of a 
spot welded joint per linear inch as well 
as on the strength per spot. 

2. Close agreement was observed be- 
tween the average strength of single spot 
specimens cut from a large panel and the 
average strength per spot of multi-spot 
specimens cut from the same panel (all 
at the same spacing). Further checking 
of this useful correlation is recommended. 

3. Frequency charts show the consist- 
ency found in single-spot specimens cut 
from long rows of spot welds. On the 
basis of such charts it may be possible to 
readjust the basis of design allowables, 
using some value higher than the absolute 
minimum of all tests. 


> «€ 


Magnetic Powder Method of In- 


specting Weldments and Castings 
for Sub-Surface Defects 


By Cartton H. Hastines 
Watertown Arsenal 


I T WAS FOUND that magnetic powder tests 
could be used for the detection of 
certain sub-surface defects in weldments 
and castings. Sub-surface defects may be 
distinguished from surface defects by the 
appearance of the powder accumulation. 
Surface defects cause narrow, sharply- 
defined patterns. Sub-surface defects 
cause wider, more diffuse patterns, the 
width of the pattern being dependent upon 
the width and depth of the defect. De- 
tectability of defects is dependent upon 
their size, shape, and orientation, as well 
as upon their depth and the thickness of 
section in which they are located. A defect 


Tae Wewpinc Encineer—Novemper. 1942 





may be detected farther below the 
in a thick section than in a thin 
Due to the number of factors w 
fluence the results, this method 
reliable for positive detection of 
fects, even when limited to a definit: 
below the surface. Rounded defect 
as porosity in welds and some gas « 
in castings are difficult, if not im 
to detect. 

One thousand amperes was found 
a practical limit to the amount of « 
used for magnetization. The dang 
burning or over-heating the surfac« 
metal and the presence of appr: 
amounts of remanent magnetism in 
cases limit the use of the method 
very difficult to standardize mag 
powder patterns for the purpose 
spection. 
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Fatigue Tests of Full Thickness 
Plates with and without Butt Welds 


By E. C. Huce 
The Babcock & Wilcox Compa 


a tests were made on 18 comm: 
cially prepared, large size, steel spe 
mens: these were tested on a cycl 
which the stress varied from zero to 42,000 
psi axial tension. There were nine pa 
of two identical specimens. The varial 
included : plate thickness, plates with wel 
and plates without welds, kind of 
material, kind of electrodes, method 
welding and condition of plate surfaces 
All specimens were X-rayed and, with th 
exception of those with austenitic welds 
were stress-relieved by heat treatment 

The results are compared on the basis 
of a previously established formula for 
predicting the probable fatigue strengt! 
at 2,000,000 cycles when failure occurs at 
a lower number of cycles. 

The results show that plain 70,000 
carbon-silicon plate has a fatigue strength 
based on failure at 2,000,000 cycles, of 
30,000 psi; standard welds, including sing! 
pass, with medium polish on plate sur 


faces, have a higher fatigue strength tha: 
plain plates with sandblasted surfaces; 
manganese-molybdenum plate and weld is 
superior to 70,000 lb plate and weld, by 
approximately the ratio of the tensil: 
strengths. Standard welds, stress relieved 
by heat treatment, are preferred to auste 


nitic as-welded structures, though the f 
tigue value of the latter is only slightly) 
lower. 
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Welding of New Types of Alloy 
Steels for Aircraft Structures 


By A. R. Lytie and K. H. Koopman 
Union Carbide & Carbon Res. Labs. 


HIS PAPER described experiments on the 

oxy-acetylene welding of NE-863( 
sheet in 0.049 and 0.083 in. thick sheet. 
using three types of welding rods, and 
compared the results obtained with similar 
welds in the standard grade of X-4130 
material. Tests included hardness surveys, 
tensile and longitudinal bend tests and 
metallographic examinations. In all thes 
tests, indications were that the NE-&8530 
steel had at least as good weldability as 
possessed by X-4130 steels. 
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.re Welding of Magnesium Alloys 
By W. S. Loose and A. R. Orsan 


Dow Chemica! Company 


process for the arc welding of mag- 
\ nesium alloys has recently been de- 

loped. The arc is maintained between a 

ngsten electrode and the magnesium 

loy article, the tungsten being enclosed 

within a distance of about % in. from 
he arc by a tube through which helium 
lows to the arc. Excellent protection of 
the weld can thus be secured without the 
ise of a flux. 

It has been found that magnesium alloys 
-ontaining up to 6% aluminum, up to 1% 
zinc and ‘manganese .are very readily 
welded under widely varying conditions. 
The alloys containing 6-10% aluminum 
and 1-3% zinc are also weldable but the 
conditions are more critical and need to be 
more elosely ;controlled. The weldability 
appears to be a function of. the zinc con- 
tent. For welding .these high aluminum 
and zine.confent alloys, higher welding 
currents and speeds are required to pre- 
vent cracking. 

The most: critical of the magnesium 
alloys are the casting alloys, Dowmetal H 
and C, In’ contradiction to all the liter- 
ature which -téaches that materials that 
tend to be hot Short or crack on welding 
should “be preheated, magnesium alloys 
should be kept cold. By cooling the back 
of the casting with a stream of running 
water, ygood welds can be made on any 
thickness ,material that can be poured. 
Neither: incipient fusion nor cracking re- 
sult; nor are the'current and traverse rate 
critical wher cooling is used. 

The tensile strengths obtainable for most 
alloys are in excess of 90% of that of the 
original metal. The fatigue strength of 
the weld “is ‘approximatély equal to that 
of the original ‘material when wrought 
metal is used, With, cast metals, it greatly 
exceeds that-of specithens cut from the 
original material; With the exception of 
the binary magnesium-manganese alloys, 
the graffi sizé of the weld metal is finer 
than that pf the original material. . The 
welds have approximately the same cor- 
rosion resistance as the original metal. 

For wélding magneésitim alloys, the nor- 
mal type of D-C welding machine is used. 





A motor mount is fabricated by welding chrome-moly tubing. 


Due to the fact that no flux is used to 
dissolve the oxide, the metal should he 
cleaned with a wire brush or file just 
prior to welding. Any type of joint may 
be used, for there is no flux that may 
become entrapped and cause. corrosion. 

The application of arc welding to mag- 
nesium alloys has greatly extended the 
possible uses to which these strong light 
alloys may be applied. Airplane wings, 
and other surfaces: are :-being fabricated 
by welding .rather than riveting to take 
advantage of the reduction in drag ob- 
tained through the -elimination of eddy 
currents set up around rivet heads; Appli- 
cations such as wheels. or similar’ prod- 
ucts are being made to take, advantage of 
the increased strength and reduced weight 
obtained with the use of wrought rather 
than cast alloys. 
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Development in Cast Iron Welding 
Rods and Electrodes 


By R. J. FRanKuIN «- ° i 


The Chicago,Hardware Foundry, Company } 


ROGRESS in development of cast irdn 


welding rods has not been parallel 
to the progress made with the newer 
metals. The use of cast iron weld rods 
has been hitherto restricted to repair 
purposes. Developments in the electric 
welding of cast iron, however, and the 
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improvements possible in oxy-acetylene 
rods through the application of foundry 
research, suggest that cast iron welding 
is not fixed and stabilized but that its 
period of real development is just starting. 


The presence of large quantities of 
graphite in the coating makes possible a 
higher temperature in the arc and molten 
metal, and the presence of large quanti- 
ties of silicon slightly lowers the melting 
point. The combined result is an extremely 
fluid weld metal which compensates for 
the short time element and permits in- 
oculation to occur. In the case of the 
graphite-silicon type of coating, undoubt- 
edly both the graphite and the silicon con- 
triluife’ to the innoculation as both have 
beerused successfully in ladle innocu- 
lating. 

‘Ttis. probable that graphite plays the 
major role in innoculation but that cer- 
tail? metallic elements will condition the 


“Weld metal by producing the necessary 


fluidity, thus permitting innoculation to 
occur. Phosphorous has now been found 
to be as equally effective as silicon and in 


-every way comparable. Titanium is by far 


the'most effective yet found; however, it 
seems to be too sensitive at the fusion 
zone when welding certain low carbon, 
low silicon types of iron. Copper will pro- 
duce the desired characteristics, but it too 
seems to be sensitive. These metals can be 
used alone or in combination with each 
other. 

Of the other metals, nickel seems to be 
more or less neutral in conditioning the 
metal although it can be used as an alloy. 
Chromium, vanadium, molybdenum and 
zirconium, when present in the proper 
quantities in the coating, are definitely 
hardening and_ strengthening agents. 
Through their proper use, in combination 
with conditioning metals, cast iron deposits 
possessing a tensile strength of approxi- 
mately 50,000 psi have been produced. 
These have been completely machineable 
with Brinell hardness around 275. 

As graphitization can be controlled, and 
as most of the alloys can be introduced 
into the weld metal, it is possible to make 
cast iron electrodes that will produce spe- 
cific physical properties, just as has been 
done with steel and alloy steel electrodes. 
Practically any base iron can be used, and 
its properties may be reproduced, modified 
or emphasized as desired by adjustment in 
the composition of the coating. 
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Gas Group Gets Together 








Meeting for the first time in two years, the International 
Acetylene Association holds a brief session during the weld- 
ing convention in Cleveland. E. L. Mills is new president. 





HE 42ND annual business meet- 
| ing of the International Acety- 
lene Association was held in 
Cleveland on October 14th. In keep- 
ing with the speeded-up pace of 
wartime production the meeting was 
an abbreviated affair, starting with a 
noon luncheon and lasting about 2% 
hours. 

Following the luncheon, the busi- 
ness activities of the convention 
were opened by a brief addgess by 
Henry Booth, president, Interna- 
tional Acetylene Association. His ad- 
dress (as Mr. Booth so aljly ex- 
pressed it) was short and ‘in the 
bag.” Also “in the bag” — each 
member and guest found at his'lunch- 
eon place were the reports pf the 
secretary, the consulting enginger and 
the Oxy-Acetylene Consmittze bs well 
as copies of three recent publications 
of the Association; namely, “Hand- 
book for the Welding and Cutting 
Operator,” “Safe Practices for In- 
stallation and Operation of Oxy- 
Acetylene Welding and Cutting 
Equipment” and “Preventing Weld- 
ing and Cutting Fires.” 

Following the opening address, E. 
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E. L. MILLS (left), vice-presi- 
dent, The Bastian Blessing Co., 
Chicago, who is the newly 
elected president of the interna- 
tional Acetylene Association. 


HENRY BOOTH (right), vice- 
president, Shawinigan Products 
Corp., New York City; retir- 
ing president of the Interna- 
tional Acetylene Association. 


H. Schwab, president, The Herbrand 
Company, Fremont, O., addressed 
the group on “Looking Forward in 
Industry.” While Mr. Schwab, 
brother of the late Charles Schwab, 
was not too optimistic about indus- 
try’s present situation, he expressed 
a feeling that things were much better 
than they might be and that after the 
war was over he was sure that every- 
thing would be “rosy” again. His 
optimism seemed to be founded on 
his observations of business practices 
both in this country and in the dic- 
tator controlled countries. 

The annual business meeting was 
short and to the point. The report of 
the secretary, briefly describing the 
activities of the society during the 
two years which have elapsed since 
the last annual meeting, was followed 
by réports of the various other offi- 
cers and committee members. The 
treasurer’s report proved enlighten- 
ing ; from all indications the Associa- 
tion is in a better financial condition 
that it has ever been in its history. 

The meeting closed with a report 
of the Nominating Committee and 
the election of officers. Fhe following 





are-the officers and directors for th 
coming year: 
Officers 

President: E. L. Mills, The Bas 
tian Blessing Co., Chicago. 

Vice-President: Glenn O. Carter, 
Linde Air Products Co., New York 
City. 

Secretary: H. F. Reinhard, Union 
Carbide and Carbon Corp., New 
York City. 

Treasurer: Philip Kearny, K. G 
Welding and Cutting Co., New York 
City. 

Directors 

Henry Booth, Shawinigan Prod 
ucts Corp., New York City; E. / 
Mathy, Victor Equipment Co., San 
Francisco; R. B. Swope, South 
ern Oxygen Co., Arlington, Va.; 
Elmer H. Smith, Commercial Gas 
Co., Minneapolis; H. P. Dolisie, 
Canadian Liquid Air Co., Ltd., Mon 
treal; C. DW. Gibson, Air Redux 
tion Sales Co., New York City; ( 
O. Epperson, National Cylinder Gas 
Co., Chicago ; W. C. Keeley, National 
Carbide Corp., New York City, and 
H. S. Smith, Union Carbide and Car 
bon Corp., New York City. 


THe Wextpinc Encineer—NovemsBer, 1942 














* MAINTENANCE 





Small Tool 
Reelamation 


By ARTHUR HAVENS 


Fig. I—Hard usage frequently 
snaps off the tang of these heavy- 
duty reamers. Reconditioning by 
welding and machining is the most 
satisfactory method of repair. 





Old tools can be repaired and restored to service, new tools can 
be made to order for special jobs. Many weldors shy away from 
the welding of high speed tool steel, but with the oxy-acety- 
lene torch such welding is being done with remarkable success. 


FTEN SOME PART Of_a machine 
QO tool, perhaps the splined end 
of a complicated shaft, will 
fail in service. To make or purchase 
a new patt would take valuable time, 
sometimes weeks. In the modern 
shop, the broken, worn or stripped 
part is taken to the weldor. With his 
torch, he rebuilds it to normal size or 
slightly larger; it is then machined 
and is back in service within a few 
hours. 
Thus the welding torch saves ma- 
terial and avoids an expensive delay. 


Most of us are apt to disregard 
the important part the oxy-acéty- 
lene torch is today playing in the 
maintenance and fabrication of shop 
tools. Some of these items are so 
casual and routine that they have 
come to be regarded as mere noth- 
ings; yet without these hundreds of 
time - arid- money-saving operations 
production speeds would be seridusly 
impeded, 


Rebuilding, Reamers 


Take, for*exaimple, the extra long 


giszt 





Fig. 2—Adding an extension fo a drill bit. A simple fixture serves t6 align the parts. 
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heavy-duty reamers used to ream lo- 
comotive frame bolt holes and loco- 
motive butt end strap bolt holes. 
These receive extremely rough us- 
age. They are generaily used in an 
air-driven portable motor, and the 
twisting, jerking and uneven han- 
dling often snaps the tang from the 
tapered end of the reamer. These 
reamers are expensive, costing into 
the hundreds of dollars, and they 
cannot be replaced today. Hence, a 
broken reamer is taken at once to 
the weldor, who with painstaking 
care and skill rebuilds the tang (Fig. 
1). The end is then ground or ma- 
chined back to size, and the reamer 
is ready for truing many more holes. 


Welding Instructions 


The welding of reamers, like the 
welding of drills, necessitates a high 
degree of skillful operation. The 
weldor must first ascertain that all 
cracks are removed and that all smal! 
checked pieces are either ground or 
chipped from the broken tang. For 
the actual welding, a mild steel rod 
is employed. Flame adjustment is 
very important; a carburizing (ex- 
cess acetylene) flame must be main- 
tained at all times. 

Welding must start as soon as the 
heated end of the reamer becomes 
molten, and the puddle must be 
ready to receive the filler metal. 
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Fig. 3—A hole 12 in. 
drilled in a locomotive wrist pin with 
this welded extension drill. 


deep Is being 


Working the metal with the flame 
must be avoided; it tends to burn 
carbon, reducing the high quality a 
the steel. If the puddle is sluggish 
and the spot in its center is hesitant 
about flowing, a few grains of cast 
iron flux may be added; this will 
dissolve the oxide and free the metal 
so that the weld can be completed. 
The weldor should check fre- 
quently to make sure that the deposit 
he is adding will grind or machine 
to the correct dimensions, This is 
one of the most important points of 
tool reclamation. To add too little 
weld metal will necessitate the 
“re-doing” of the welding operation, 
while too much weld metal wastes 
both time and labor merely to build 
up extra work for the machinist. 


High Speed Drills 


The procedure outlined above will 


also work surprisingly well when 
making extension drills; i. e., high 
speed drill bits welded to long 


shanks (Fig. 2). A simple fixture is 
employed to align the parts. Though 
most weldors shy away from the 
welding of high speed steel, it can 
be done and is being done with as- 
tonishing success. 

Fig. 3 shows a % in. high speed 
drill that has been flame-welded to a 
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mild steel shank, This ei is used 
to bore thé oil holes-ih giant wrist 
pins afd is-often called upon, as the 


a _picturé shows. to: drill 12 to 14 in. 
mn nrouge. a top grade. of: steel. 


Cer- 


a sy tainly ° this. is a supreme test for 
3 ‘welded high speed steel ! 


In Fig:.4; the welding torch is be- 


; ing used t6. rebuild the tang of a 


drill chuck, whic would otherwise 
be scrapped, 

White ‘on the ‘subject of drills, it 
might be well’to’ mention extension 
sockets. Occasionally. a drill or 
reamer must bé used in some in- 
accessible positidn where it is im- 
possible to reach with the standard 
equipment provided. In this instance, 
an extension may be manufactured 
by welding male and female collets 
to a piece of pipe or solid bar of the 
desired size and length. Thus, with 
the extension socket in the motor and 
the drill or reamer in the socket, 
drilling or reaming may be accom- 
plished four or five feet away from 
the driving force. 


A 12 Ft Extension 


A boiler foreman suggested an 
arrangement of this type, so differ- 
ent and so radical as to rate a few 
words. With boilers, it is a common 
practice to roll the fire box and front 
ends of the superheater flues. Roll- 
ing the front end is simple; this is 
done with a mechanism fastened to 
the front ring of the locomotive. 
Rolling the superheater flues in the 
fire box is, however, vastly more 
difficult because of the limited space 
in the fire box; this end is ‘usually 
rolled by hand with a ratchet wrench 
—a. tedious and 
operation. cian : 

The foreman’s suggestion was ani 
extension that would..permit using 
the — mechanisni on the fire 


Fig. 4— Rebuilding the 

tang of a drill chuck 

which would * otherwise 
have to be scrapped. 
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time-consuming’ 








box end of the flues, too. Heavy- 
male and female collets were fla 
welded to a 12 ft. piece of 1! 
pipe that would reach from thx 
flue sheet through the fire 
and out onto the deck of the | 
motive. With this extension, th 
box ends of superheater flues 
now rolled in minutes—a job 
often took many hours. The weld 
torch played an important par 
the construction of this time-say 


box ( 





Brazing Tool Tips 


Many shops create their own 
mented carbide particular 
where tools of odd shapes and si 
must be used, In such a shop, it 
the standard practice to buy th 
carbide tips in different sizes an 
thicknesses, forge the tools 
to the shop’s needs,-mill out the sea 
for the carbide tip, and then have 
the weldor braze the tip into plac 
on the tool. 

Brazing the carbide tip into plac 
is not difficult ; it can be done by an 
one skilled in the use of the 
acetylene torch and bronze welding 
rod. Naturally, certain precautions 
must be observed to gain complet: 
success. Because the carbide tip and 
the tool steel do not have a ver 
strong affinity for the molten bronze, 
any foreign matter on’ the 
to be brazed will alrndst certain! 
spoil the bond. To assuré cleanliness 
both the tool and the carbide tip 
should be dipped in carbon tetra 


tools. 


pecult 1 


Oxy 


Surtaces 


chloride just before the brazing 
operation. 

A light layer of bronze is de 
posited on both the tool and the tip 


The, latter is placed in position on 
the tool with a pair of pliérs or light 
tongs-and held there with an old file 
or a piece of hard-facing rod.. Now 
the flanie from the welding torch is 

















ola, d around thé-joint between the 
‘oo! and the tip, gradually bringing 
both pieces to a red heat. When the 


brovze begins to flow, pressure 4s 
applied to force the carbide tip into 
‘ts seat and.at the same time ‘to 
squceze out all the air bubbles that 
may have gathered. in under, it. As 
soon as the tip has set solidly, the 


entire tool is buried in some heat 





Fig. 5—Die nut wrench. The two pieces 

of rod were welded across the corners 

in order to keep the wrench from con- 
tinually sliding down off the die nut. 


control material such as lime or 
chopped asbestos, or wrapped in 
asbestos paper, and left to attain 
room temperature. 

Any shape of boring or turning 
tool may be made in this manner, 
and some extremely difficult jobs 
have been solved with tools so fab- 
ricated. 


Hints on Hard-Facing 


Often a deposit of hard-facing on 
the tip of a machine tool will enable 
the machinist to complete an other- 
wise impossible job. There are two 
schools of thought on the application 
of hard-facing. One is the fusion 
method and the other, the one I 
believe most weldors prefer, the 
sweating method. The latter is to be 
preferred because of the small amount 
of inter-alloying encountered in 
hard-facing applied in this manner. 

When using the sweating method, 
the part to be coated with the hard- 
facing rod is brought to a dark red 
heat with an excess acetylene flame. 
As the metal changes from a dull to 
a shiny appearance, its surface will 
seem to become liquid; hard-facing 
applied at this moment will spread 
thinly upon the clean surface in a 
true tinning style. 

Besides tool tips, there are many 
other places where hard-facing de- 
posits will work apparent miracles; 
this is especially true of bearing sur- 
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faces subjected to a preponderance 
of abrasive wear. 


A Machine Dentist 


Often the weldor must act as a 
sort of dentist to machines, being 
called upon to weld their teeth into 
place on a broken gear. Cast iron 
teeth are usually replaced with 
bronze, while steel gear teeth may 
be built up with the torch and steel 
rod and machined to be as good as 
new. 

Machine handles are almost a 
leader in the parade of parts to and 
from the weldor’s bench. Something 
is always bumping into these han- 
dies and breaking them off the ma- 
chine. The weldor may have to go 
to the machine to replace the broken 
handle, but he will not find it overly 
difficult, when the cast iron part has 
been ground and fitted, to braze or 
weld it permanently in place. 


Wrenches Made and Improved 


The ingenuity of a weldor, plus 
his torch and a few minutes of time, 
will often save hours for machinists 
and boilermakers. Note, as an ex- 
ample, the box wrench for a hand 
die or die nut pictured in Fig. 5. The 
open-type wrench bothers the me- 
chanic using it by continually slid- 
ing down off the nut. The weldor 
cured this ailment permanently by 
welding two short pieces of rod 
across the corners of the wrench. 
Simple, yes, but practical. 

Weldors sometimes create tools 
for their friends or for their own 
use. A fine, rugged S-wrench, for 
example, can be flame-cut from a 
spring leaf—found in all sizes and 
types in a railroad shop. The wrench 
is laid out and center punched; the 
leaf is heated red hot, and while it 
is in that condition, the wrench is 
cut out with a cutting torch. It can 
then be filed or ground to fit its pur- 
pose. After the wrench has been 
finished to the desired shape, it 
should be heat treated in order to 
reéstablish the strength of the steel. 

A motor car wrist pin will be 
found to possess all the qualities 
needed for a barrel or socket wrench. 
First, one end of the wrist pin is 
heated red hot; the heated portion 
is then swaged into a hexagon of 
proper size to fit the desired size 
of nut. 


Welded Eye Protector 


When a small shop needed eye 
shields on its emery wheels, the 
weldors were asked to create and 
fasten them to the wheel guards. Fig. 
6 shows the result. With the excep- 
tion of the cast frame to hold the 
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shatterproof glass, all of the shield 
was made by the weldors. 

The hinge for the glass holder was 
made from three short pieces of % 
in. pipe. Two of these pieces, spaced 
so that the third piece would fit be- 
tween them, were welded to the 
frame. The third piece was welded 
to a % in. by 1% in. bracket, which 
was subsequently brazed to the wheel 
guard. A short piece of % in. by 1 
in. bar was welded to the under side 
of the bracket to provide a stop for 
the glass frame, The outfit is simple, 
but it serves a valuable purpose. 


Air-Driven Tools 
Many air-operated tools are kept 
from the scrap box by brazing ap- 
plied with the torch. This is par- 





Fig. 6—An eye shield of shatterproof glass in a 

cast frame that was welded to an emery wheel 

guard. The shield is on a hinge that was made 
by welding short pieces of '/s in. pipe. 


ticularly true of pistons and connect- 
ing rods. The cast aluminum bodies 
of many air-powered tools are often 
cracked or so badly broken that they 
have to be taken out of service. 
These, too, may be welded and placed 
back in usable condition. 


Other Applications 


The foregoing is merely a brief 
description of some aspects of the im- 
portant part oxy-acetylene welding is 
playing in the maintenance and cre- 
ation of shop tools. There are a great 
many other applications that lack of 
space prevented mentioning: broken 
castings of all types and kinds, for 
example, as well as the myriad of 
small parts and large ones which the 
weldor is asked to make in as-new 
condition. 
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Welding 


Goes to War 


Photo by Westinghouse 


"'Stitchers of metal 


aircraft industry, 


ESISTANCE WELDING is older 

than either arc or oxy-acety- 

lene welding, but it did not 
come into widespread use until 
adopted by the automotive industry 
for assembly-line production. War- 
time curbs completely eliminated 
automotive production from the in- 
dustrial picture. What effect would 
this have upon a production process 
so highly specialized as resistance 
welding? 

In an attempt to obtain at least a 
partial answer to this question, THE 
WELDING ENGINEER mailed 165 
questionnaires to a list of recent sub- 
scribers whose company affiliations 
indicated that resistance welding 
might be used in their plants. 
Twenty-nine replies were received, 
a return of 17.5%. Of those report- 
ing, 72.4% now have resisitance weld- 
ing equipment installed. Ninety per 
cent of these plants have been con- 
verted—most of them 100% —to war 
work. 


Resistance welding has gone to 
war! In these converted plants, the 
use of resistance welding has in- 
creased from 25% to as high as 
1,000%. As the accompanying table 
shows, only two plants out of 29 re- 
ported a decrease in its use. 


Bad news for Hitler, Hirohito & 
Co. because the advent of the water- 
cooled ignition tube has turned the 
resistance welding machine into a 
precision tool with an automatic brain 
—a brain capable of controlling such 
delicate operations as the spot weld- 
ing of aluminum. Moreover, the de- 
velopment of the portable welding 
gun makes it possible to take the 
tool to the work, as in other welding 
processes. 


Massive “forge welders” which 
both weld and heat-treat heavy sec- 
tions, are being used in shipyards 


38 


Resistance 


with electronic brains'’ 
might be one way fo describe these spot weld- 
ers. Ignitron and thyratron tubes time weld 
currents to small fractions of a second, mak- 
ing possible the resistance of welding of alumi- 
num on a large scale basis. Thus in the vital 
war production is 
speeded by the elimination of costly rivets 
from both sub-assemblies and body assemblies. 





being 


for the resistance welding of hull 
plates or special alloy steels such as 
armor plate. Their smaller counter- 
parts by the thousands are playing a 
similar role in airplane sub-assembly 
work, 

Latest news on the resistance weld- 
ing front is the advent of the D-C 
seam welder. Seam welding, unlike 
other forms of resistance welding, 
has hitherto been restricted to A-C. 
The new D-C process is said to triple 


Use of Resistance Welding in War Plants 





OU 


the speed of the conventional 
cycle seam welder. 

Some of the specific war jobs fo: 
which resistance welding is now be 
ing used are listed in the table 
(company names omitted to compl) 
with censorship requirements). The 
possibilities of advance are so many 
and varied that only a Nostradamus 
would venture to predict just what 
is coming next. Something bad for 
the Axis, though. 











Do you 
now have Have they Has their use bee: 
res. widg. For what purpose been con- If so, increased or 
mchs. in are they now verted to to what decreased 
your plant? being used ? war work? extent? recently? 
Yes No Yes No Percent Incr.% Decr. ‘ 
x Spot X 100% 25% 
xX Defense Parts xX 85 25 
x 
x Wire Drawing > 4 100 75 
¥ Alum. Sheets xX 100 500 
x Spot 7 100 * 
x Tubing x 100 Many times 
xX Spot, Flash 100 10 
x 
x 
4 Aircraft Parts x 100 . 
xX Spot xX 100 * 
xX 
x Shell Bases X 100 25 
xX Tools X 95 
xX Gun Carriages X 80 
xX 
x X 100 * 
» 4 xX 100 * 
x 
xX 
xX Sheet Metal Pts. xX 100 * 
xX Sheet Metal XxX 95 35 
xX 
xX Sub-Assemblies x 40 100 
xX Cabinet Details Xx 100 100 
xX 40 Mn. Ammun. Box xX 100 1000 
xX Air. Sub-Assem. x 100 * 
xX Spot X 








*Indicates increase or decrease—no percentage given. 
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Fig. 1 — Typical atomic- 
hydrogen electrode hold- 
er, properly adjusted. 

















Conserve Tungsten Electrodes! 


Correct adjustment and operation of the atomic-hydrogen elec- 


trode holder will save vital tungsten, increase war production 


and greatly reduce operating costs. If you are using, or are 


interested in, atomic-hydrogen welding, read this article now! 


N THE PAST, a large percentage 
| of the tungsten ore used in the 

United States has been imported 
from China—a source now almost 
closed. Even though there have been 
tungsten mines in operation in this 
country for some time (and others 
have recently opened), the demand 
for this much needed metal may well 
exceed the available supply. The 
electrodes used in atomic-hydrogen 
welding are almost pure tungsten. 
Hence, it is not only desirable but 
necessary to eliminate the careless 
methods of handling them which are 
all too frequently encountered. 


Don’t Break Electrodes 


An example of the sort of care- 
lessness to be avoided was provided 
not long ago by a welding operator 
who for some reason or other wanted 
a short length of electrode. He broke 
at least three or four 10-in. lengths 
trying to get a piece of the desired 
length. From each broken rod, he 
secured only fragments which were 
of no value except for scrap. 
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By L. G. PICKHAVER 


Welding Engineer, 
General Electric Co., Chicago 


The reason may be _ explained 
briefly. These electrodes were crys 
talline in structure. Being brittle, 
they shattered into several pieces. 
Had their structure been fibrous (as 
is often the case), they would have 
split longitudinally. A longitudinal 
split may be visible to the eye for a 
distance of no more than an inch 
from the broken end, yet it will often 
extend the entire length of the elec- 
trode and will greatly affect. arc 
stabihty. 

The operator who may happen to 
need a short length of electrode on 
an occasional job is advised to save 
stub ends in.the future and to sort 
through them until he finds the 
length suited to his requirements. If 
he has no stub end that will do, the 
standard lengths may be cut in a 
cutting W heel, or on the corner of a 
grinding wheel, but never, never 
broken. 

On one or two production appli 
cations, it has been necessary to use 
a short electrode in the front clamps. 
These electrodes have either been 
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purchased in the proper lengths or 
cut on a cutting wheel. 


Proper Hydrogen Flow 


The adjustment of hydrogen flow 
should receive careful consideration. 
Fig. 1 shows a properly adjusted 
atomic-hydrogen electrode holder. 
Insufficient hydrogen (Fig. 2) re- 
sults in excessive consumption of 
tungsten. Excessive hydrogen (Fig. 
3) is wasteful of the gas. Both of 
these conditions have an adverse 
effect upon welding speed and 
quality. 

The proper adjustment (so that 
neither excessive tungsten nor hy- 
drogen is consumed) may be found 
by: (1) reducing the hydrogen pres- 
sure from approximately ten psi 
until small beads, indicating rapid 
evaporation, begin to form on the 
ends of the electrodes (Fig. 4) and 
the arc becomes unstable; and (2) 
increasing the pressure slowly until 
the beads disappear and a_ well- 
defined are (Figs. 5 and 6) appears. 
When the latter condition is reached, 
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Fig. 2 (letti—insuffi- 

cient hydrogen, indi- 

cated by the small 
gas envelope. 


Fig. 3 Irighti—E€x- 

cessive hydrogen 

consumption, indi- 

cated by the large 
gas envelope. 





the gauge reading will probably be 
between four and seven psi. The re- 
ducing valve should be kept set at 
this point and not changed unless 
the electrode holder or the electrode 
clamps are changed. 


ameters are given in Table I. If 
there is a choice between two elec- 
trodes, the larger electrode should 
be selected because it will reduce the 
possibility of overheating the tung 
sten near the arcing end. With the 
: lati larger electrode, it is also easier to 
Current Regulation establish and maintain a stable arc. 

Knowledge of the proper current 
to be used on a job may be obtained 
only by experience. If the work is on 
a production line where many of the 
same pieces are being welded hour 


Extension from Clamps 
Extension of the electrode from 
the clamps—measured from the face 
of the hydrogen tip to the arcing end 


after hour, it may pay to spend con- of the electrode—will have a con 
siderable time in arriving at the siderable effect upon tungsten con 


optimum welding procedure. sumption. Table | will serve as a 


Table I. Current Range and Electrode Extensions 
Electrode diam (inches) 0.040 Ya qs Ly ais 1's 
Current range, amp..... 15-25 15-35 25-50 30-75 40-100 60-150 
Maximum extension, in.*...... Y 7% % 1% li% 1% 
Minimum extension, in.*. %e A WA ny 4 K % 


*From the face of the hydrogen tip to the arcing end of the electrode 


After the proper current has been useful guide in adjusting the holder 
determined, the size of electrode for minimum and maximum exten 


soth maximum and minimum 
extensions affect electrode consump 
tion: the former directly, the latter 
indirectly. 


should be selected so that the oper- _ sions. 
ating current will fall within the 
current range of the electrode. Cur 
rent ranges for given electrode di- 














Fig. 4—Insufficient hydrogen falls to protect the weld; it 
also causes electrodes to melt and ball-up on the end. 
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If the maximum extension 
ceeded, there is likelihood of 
heating and rapidly evaporating 
tungsten unless excessiv: 
is used, The electrod« 


hydrogs 


—_ 


dre Dp oT 


may 


in globules when the extension 
exceptionally long and/or when 


electrode is being operated neal 
maximum current density 
Electrodes should not be burt 
to less than their minimum extensio1 
because of the danger of damagir 
the electrode clamp tips 
be done either by accidental burning 
or by the collection of fine spatter t 
block or partially block the orifi 
which directs the flow of hydroge: 
Burned tips must be replaced, b 
dirty tips may be cleaned with a wir 
brush or a blunt tool such as a set 


driver. 
Treat Holder with Care 
When not in use, the electrod 


holder should be hung out of the wa 
on a hook especially provided fo: 
Many long lengths of tungsten ele: 
trode have been broken and waste 
by leaving a holder lying careless! 
on a bench or on the work 

A few other points concerning th 
maintenance and handling of 
electrode holder should also be kept i1 
mind. The collet chuck (see Fig. 7 
the portion of the clamp making cot 
tact with the electrode, should be kep 
clean so that it will not in any way 
strict the flow of hydrogen. Proper! 
cleaned and maintained, the coll 
will make sufficient contact with th 
electrode when the clamping nuts ar¢ 
tightened snugly with the fingers. A 
the electrode 1s consumed, it may be 
tapped with a wooden or fiber bloc 
(Fig. 8). Never use a metal block 
the tapping; fibrous tungste! 
electrodes often split when tapped 
with steel. Breakage is especially 
likely if the clamping nuts have been 
tightened with a pair of 
other tool. 


do 


pliers Ol 
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Fig. 5—A correct-sized gas 


\ slight amount of adulteration 
will greatly reduce the melting point 
of pure tungsten and hence increase 
its melting rate or consumption. Care 
must therefore be exercised to pre- 
vent either the molten filler or the 
work from coming into contact with 
an electrode. If this should happen 
by accident, the electrode holder 
should be quickly moved to force 
the are momentarily outside the hy- 
drogen shield. The alloy ball which 
usually forms on the end of the elec- 
trode will then be oxidized and the 
source of contamination eliminated. 

Any spatter which may accumu 
late on the electrodes should be re 
moved with a wire brush or blunt 
instrument when the arc is stopped. 
Some weldors form the good habit 








’ Thumb 
screw 
Fig. 7 — Cross-section 
through electrode 
re oa clamp showing location 
us of thumb screw, nozzle 
tip and collet chuck. 
Nozzle 
tip 
ie 








of frequently cleaning the electrodes 
and clamp tips with a wire brush, 
which is usually all that is necessary. 


Don’t Stop Are Needlessly 


Tungsten consumption, it has 
been found, is greatest on those 
applications where the are must be 
frequently started and stopped. It 
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envelope. 


possible, arrange the work, or use 
jigs and fixtures, so that the per 
centage of weldmg time to arc time 
will be increased. A little foresight 
in arranging the work before weld 
ing begins may prevent the loss of 
tungsten resulting from frequent 
starts and stops. 

The experienced weldor will usu 
ally start the are on his first at 
tempt. The inexperienced operator 
should practice this operation; it 
may usually be mastered in a very 
short time. The beginner (especially) 
if he is using the smaller size elec 
trodes) may find it advantageous to 
start the arc by drawing the elec 
trode tips across a piece of charred 
wood or graphite. The tips should 
be separated about #y in. 

An economical practice is to burn 
down all electrodes to stub ends of 
one to two inches. This may be ac 
complished by using a short length 
of electrode in the top of the clamp 
for a hydrogen seal and as a means 


Fig. 6—A well-defined are: fan-shaped, like a horseshoe. 


of moving the electrode as it is be- 
ing consumed, This trick, if multi- 
plied by the number of atomic- 
hydrogen sets in service, might soon 
save considerable tungsten. Some 
operators have the false idea that 
electrodes should be replaced when 
their upper ends become flush with 
the top of the electrode clamp—a 
belief wholly unjustified. 


Save Stubs, Sell Same 


All stub ends, regardless of size 
or length, should be saved. They may 
(and should be) sold at the current 
price of tungsten ore. The General 
Electric Co. will purchase this mate- 
rial in minimum quantities of five Ib. 

Some of the conservation methods 
discussed may appear trivial, but 
take them altogether, on a nation- 
wide scale, and the amount of tung- 
sten that may be saved is by no means 
negligible. Each of us should do his 
part, remembering that tungsten 1s 
scarce—and vital to victory. 





Fig. 8—Tapping with a wooden block—the right way to adjust electrode 
extension. Don't turn clamping nut too tightly, or electrode may be broken. 
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Welded Construction Ordered! 


WPB, Directive No. 8 specifies that greater savings 
in structural steel design must be obtained. Orders 
continuity in design and welded fabrication methods. 


NE OF THE most important items 
of news to come from Wash- 
ington as far as welding is 

concerned was issued on September 
10th when the War Production 
Board Directive No. 8, establishing 
a National Emergency Specification 
for the design, fabrication and erec- 
tion of structural steel buildings, was 
announced. 

These specifications were the re- 
sults of investigations begun as far 
back as December, 1941, by the Civil 
Engineering Section of the Specifica- 
tions Branch of the WPB Conserva- 
tion Division. Broadly speaking, the 
specifications follow the policy stated 
in a joint directive on wartime con- 
struction made by the WPB and the 
War and Navy Departments on May 
20th and the “Lists of Prohibited 
Items for Construction Work” issued 
by the Army and Navy Munitions 
Board on April Ist, revised on June 
29th, this year. 

The directive requires that this 
newly developed manual of specifica- 
tions apply to and govern the use 
of structural steel for all buildings 
for the Army, Navy, Maritime Com- 
mission, RFC, National Housing Au- 
thority and other federal agencies. 
It is also compulsory for all buildings 
to be built under the approval of 
WPB through its Limitation Order 
L-41. 

This directive has been issued 
primarily to conserve the supply of 
structural steel by requiring the use 
of higher design unit stresses than 
are normally used in the design of 
structural steel for buildings. The 
allowable stress for joints in flexure 
has been increased from previous 
allowances ranging from 16,000 to 
20,000 psi to a mandatory 24,000 psi. 
ip. addition to raising the unit tensile 
Strength, the new specifications give a 
minor change in formula which re- 
sults in slightly increased compres- 
sive stresses on the extreme fibers of 
rolled sections and girders. Other 
savings of steel are effected through 
continuity in design and use of 
welded fabrication. 

By using designs stipulating the 
higher unit stresses of these specifi- 
cations, somewhat lighter beam sec- 
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tions and other members entering 
into the constructions of buildings 
will be permitted. Not to the extreme, 
however, that will in any way en- 
danger the safety of the building. 

It has been estimated that through’ 
the use of the specifications approxi- 
mately 10% of the weight of struc- 
tural steel entering into building 
construction will be saved. While it 
is not known what this will mean in 
the way of savings in 1942, it is indi- 
cated that approximately 200,000 
tons of structural steel would have 
been saved in 1941 had these specifi- 
cations been in effect. 

The specifications become manda- 
tory on November 9, 1942, but all 


agencies are empowered to put t 
into effect immediately whers 
possible. Where contracts have b 
placed, or will be placed bef 
November 9th, they should be 
viewed promptly and changes m: 
in accordance with the emerge: 
specifications, unless such chang 
will substantially delay the war effo: 

The directive specifies that age 
cies undertaking or approving wa 
time contracts must ascertain tha 
the person responsible for the desig 
of the building has complied wit 
the specifications to secure the great 
est saving practical in steel. This i: 
formation must filed through 
certificate. In cases where form PD 
200 must be filed with the WPB in 
order to obtain authorization to begin 
construction, the certificates should 
be filed with the form. Upon specifi 
request to WPB, authority may b 
granted to depart from the provisions 
of the directive. 


be 





Welded construction reduces steel requirements by as much as 20%. 


WPB Forms Welding Section 


S A TERMINATION of months of 
A preparatory work, the War Pro- 
duction Board has established a 
Welding Section in its General In- 
dustrial Equipment Branch. This 
section is an administrative unit pri- 
marily concerned with the production 
of welding equipment to insure that 
the industry’s efforts are used to 
produce items most needed to sup- 
port our war effort. 

The section is headed by K. W. 
Ostrom, formerly with the Arcos 
Corporation. Under Mr. Ostrom are 
four main divisions: arc welding 
headed by O. W. Howland; gas 
welding and cutting with N. W. 
Haile as chief; resistance welding 
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under J. D. Tebben and a priority 
section headed by H. R. Smith. Th« 
statistical details of the new welding 
section are handled by Clinton 5S 
Thomas, and to assist the group are 
a number of analysts. 

The Welding Section of WPB will 
work directly with Government con 
tracting agencies in order to detet 
mine their requirements ; it will then 
contact the manufacturers to see that 
the Government requirements are 
fulfilled. The manufacturers will be 
aided by the Section, which will 
assist them in securing the necessary) 
materials to keep up production as 
well as suggest ways and means of 
substitution and salvage 
1942 
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Fig. 1—Welded boiler drum, 48 in. in diam by 22 f# long, made of plate 2%: in. thick. Note the holes drilled for the water tubes. 


Welded High-Pressure Boilers 


Boiler work requires specialists! Although a very desirable process 
for boiler fabrication, fusion welding could not be applied until 
after the development of special techniques such as X-ray inspection, 
stress relieving and qualification tests for both welds and weldors. 


HE INDUSTRIAL power plant has 
' been passing through a period 
marked by a succession of re- 
ports of new highs inthe pressures 
and temperatures reached in power 
boilers. The new peaks of efficiency 
reached during this period have been 
discussed in considerable detail, but, 
as a rule, it has been noted with 
great brevity that the acceptance of 
fusion welding for boiler construc 
tion was of great aid to this develop- 
ment, 


Cheaper—But Safe, Too 

The details of what is involved in 
the construction of a modern welded 
boiler are not as fully known and 
understood as they should be. One 
misunderstanding, which prevails in 
some quarters, should certainly be 
clarified. Arc welded construction 
accomplishes great savings in manu- 
facturing for numerous industries. 
Because the proponents of arc weld- 
ing have repeated this truth over and 
over, the belief has been encouraged 
that the principle reason for the 
adoption of welding is that it is 
cheaper. This is a worthy motive for 
many processes, but it is not justified 
when the savings are to be accom- 
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plished at the sacrifice of public 
safety. Welded boiler construction, 
it should therefore be emphasized, 
was not approved on the basis of its 
lower cost. It was approved only 
after suitable regulations could be 
drafted to assure that safe practices 
would prevail. 


One-Piece Construction 


Boiler designers were quick to 
realize that fusion welding was a 
very desirable process for boiler fab- 
rication. Theoretically, it appeared 
as the only means of obtaining a 
real one-piece construction, with no 
mechanical joints to work loose and 
with the material so disposed as to 
offer the smoothest possible flow of 
stresses throughout the structure. So 
engineers in the boiler industry, ap- 
plied their talents to the development 
of new designs for welded boiler 
shells, investigating every improve- 
ment and advance in welding proc- 
esses until they were able to work 
out satisfactory fabrication and in- 
spection procedures. Thus from the 
start the welded boiler was visual- 
ized as a better boiler, regardless of 
cost. At it has actually worked out, 
however, welding has made possible 
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the construction of boiler designs 
which are also lower in cost per unit 
of productive capacity and which do 
not allow any other type of fabri- 
cation. 


Different Materials, Methods 


As practiced today, welded boiler 
construction differs a great deal more 
from riveted construction than the 
simple matter of substituting welds 
for rivets. Different materials are 
handled, and they are handled dif- 
ferently from previous practices. An 
excellent picture of modern boiler 
fabrication methods can be obtained 
at the Edge Moor Iron Works, Edge 
Moor, Del., a leading manufacturer 
of water tube boilers and other 
power plant equipment. 

Boiler drums are commonly made 
of plates from 1 to 234 in. thick 
The plates are inspected on both 
surfaces and also at the edges; if 
welding quality is deemed satisfac- 
tory, they are then cut to size and 
formed to the shape of the cylin- 
drical shell forming the drum. One 
or two plates (depending upon the 
thickness) will be necessary for the 
formation of such a drum as the 
one shown in Fig. 1, which is 48 in. 
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in diam, 22 ft long, 234 in. thick and 


designed for a water 


725 psi. 


pressure of 


Forming Operations 

These plates, it is hardly neces- 
sary to say, must match up accu- 
rately and be perfectly round, within 
very close tolerances. Mechanically- 
operated oxy-acetylene torches or 
planers cut and bevel the edges to 
be welded. The plate is then crimped 
along each edge of the longitudinal 
seam in order to give these edges a 
preliminary curvature. From the 
crimping press—-a power press 
equipped with specially designed dies 

-the partially formed plate goes to 
the 29-ft rolls which do the final 
shaping to true circular section. 

Skill and experience count for a 
great deal in these forming opera- 
tions. Weld metal shrinks when it 
cools, and this shrinkage inevitably 
causes a distortion of the plate along 
the seam. Hence, the preliminary 
forming must be done in such a 
manner that the section is just 
enough out of line to permit the 
contraction of cooling to draw it 
into a true circular shape. 

The flanged heads emphasize still 
further the need for a fine coordi- 
nation of effort between the form- 
ing and welding operations. These 
heads are machined to size on a 
boring mill, and they must fit the 
shell sections accurately when as- 
sembled on the ends of the shell 
plate. The dimensions and the align- 
ment of all of these machined edges 
are carefully checked prior to weld- 
ing, as the quality of welding re- 
quired by the various boiler codes can 
he achieved only when fit-up is accu- 
rate to within very close tolerances. 


Automatic, Manual Welding 


In recent years, it has been found 
advantageous to use automatic weld- 
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Fig. 2 — Tube bending 
machine especially de- 
siged for boiler tubes. 
The tubes are bent 
cold over a mandrel, 
and their roundness is 
wholly preserved. 


ing for the longitudinal seams and 
for some of the girth seams that 
were formerly welded by hand. This 
still leaves a large volume of hand 
welding on every boiler. 

The welding personnel is_ obvi- 
ously a factor of great importance 
to the boiler-making program. Even 
though an ample amount of inspec- 
tion of the finished work is provided, 
a thoughtful reading of the code 
requirements will reveal that there 
is no intention to let the work get 
started until there is very good as- 
surance that the results will be ac- 
ceptable. The boiler matgfacturer 
must provide for a “procedure qual- 
ification,” in which sample welds 
have to be made using the same 
plate, same equipment and same 
welding wire that is going to be used 
on the boiler. 

Even when this combination has 
been tested and approved, it is neces- 
sary before actual work can start to 
satisfy the inspector that every weld 


Fig. 3—Partial front and 
side view of three boil- 
ers built for 450 psi pres- 
sure, 650 F. The tubes 
were formed from flat 
rolled strip, with seams 
resistance welded. 
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ing Operator who is to work \ 
hoiler is capable of producing 
equal in quality to those obtain 
the procedure qualification test 


The “Hartford Test” 


Instances where the cost of 
fying a single weldor has am« 
to several hundred dollars ar 
no means uncommon. Further: 
under the ASME Hart 
Steam Boiler Inspection Rules and 
similar regulations, the qualifica 
is valid only as long as the we 
continues to work in the sam 
with the same welding equipmen 
the same welding wire. If the ma 
facturer wishes to make any changes 
in his procedure, he may he requ 
to repeat the entire qualification p 
gram. Procedures must therefore be 
worked out with extreme care and 
changes authorized only after pains 
taking investigation. 

The personnel problem, difficult 
as it may appear from the above, is 
still further complicated because the 
demand for new boilers is far fron 
uniform. Naturally, the manag 
ment does not like to lay off men 
whom it may not later be able to find 


code, 


and rehire or, still more difficult 
replace with new men. When the 
demand for boilers slackens, the 


company keeps its skilled weldors 
busy with such other work as th 
building of unfired pressure vessel 
for the chemical and 
dustries—another Edge 
cialty. 


processing 1 


Moor Spe 


X-Rays and Stress Relief 


Both the automatic welding an 
the hand welding are subjected t 
X-ray inspection, which unfailingly 
reveals defective workmanship.* I: 


*See “X-ray Testing of Welds, \ 
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case any area does not pass inspec 
tion, the defect must be corrected 
and another radiograph taken for 
approval. After final passing of the 
X-ray examination, the welded drum 
is heat treated to relieve all ‘residual 
stresses. 

The stress-relieving operation ne 
cessitates a specially constructed fur 
nace that is large enough to accom 
modate a standard size railroad flat 
car! In addition to the necessary 
quota of burners to create an evenly 
distributed heat, this furnace must 
have very well insulated walls and 
he fitted with expensive temperature 
control and recording apparatus. 
Neither X-ray inspection nor stress 
relieving, it should be noted, has 
anything to do with the actual fab- 
rication of the boiler drum; both 
measures are solely to assure safe 
construction, 


Drilling and Bending 

\fter stress relieving, the boiler 
drum is moved to the testing depart 
ment for a hydrostatic pressure test. 
This passed, it is ready for the drill- 
ing of the water tube holes, which 
are shown in Fig. 1. For this opera 
tion, there is used a gang drill (a com 
hination tool that will both drill and 
ream) which is able, to drill eight 
holes at once. 

Bending of the water tubes 1s an- 
other operation involving a_ high 
order of accuracy. If the high efh- 
ciency expected from the boiler is 
to be attained, the tubes must not be 
changed in section nor wrinkled dur- 
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Fig. 4— Welded boiler 
installation showing 
water walls for furnace. 


ing the bending. The machine illus 
trated in Fig. 2 was especially de- 
signed and built for the Edge Moor 
plant in order to meet these require- 
ments. The tubes are bent cold over 
a mandrel, preserving their round- 
ness and avoiding wrinkles in the 
tube wall. 


Resistance-Welded Tubes 

The tubes themselves are formed 
from flat rolled strip joined by re- 
sistance welding. Such tubes are 
growing in favor with engineers be 
cause of their uniformity of wall 
thickness and their uniform ductility 
and concentricity. The wall thick 
ness rarely varies as much as 0.003 
in. at any cross section, and both 
inside and outside surfaces ar 
smooth and free from scabs, slivers 
and rolled-in scale. 

Fig. 3 shows a set of bent tubes 
installed. These boilers were de 
signed to work at 450 psi, 650 F. 

Careful engineering and supervi 
sion is necessary to join nozzles and 
other fittings to the welded shell be 
cause a great deal of this work is of 
such a nature that it cannot be satis 
factorily inspected by X-rays. This 
part of the welding operation is en 
trusted to expert weldors who have 
shown a special aptitude for main 
taining uniformly good weld quality 
in contour joints. Other “‘specialists’’ 
are maintained for the erection of 
casings for the insulation. 


Boiler Birth Certificates 


Documentation of the birth of 
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each boiler is no small item. The 
record must start with the analysis 
and inspection certificates for all ma- 
terial used. Next come records of 
the procedure qualification tests and 
the approvals, followed by records of 
the weldors’ qualification tests, with 
approvals. Radiographs of all longi- 
tudinal and girth seams are next 
taken and filed after approval. A 
record is also made of the location 
of each area which does not pass 
\-ray examination; with this must 
be filed an account of the procedure 
used to correct the defect and a final, 
approved “exograph.” The records 
for stress relieving must show the 
rate of heating and cooling, all tem- 
peratures and time intervals being 
precisely noted. A similar recording 
is made of the hydrostatic test pro- 
cedures and their results. When the 
boiler is at last ready for shipment, 
the manufacturer must secure a final 
certificate of approval from the in- 
spector. Taking all of this into con- 
sideration, it is littke wonder that a 
special room in the Edge Moor plant 
has been set aside for the exclusive 
use of boiler inspectors. 


New—Not Merely Bigger 


' summarize, the modern high- 
pressure boiler is not merely a bigger 
and heavier boiler. It is entirely 
new in design and construction. The 
equipment requirements of the fab- 
ricating plant have been increcsed ; 
operating precision has been stepped 
up. Hidden away in the welded 
structure are many special tech- 
niques executed by master workmen, 
whose craftsmanship is seldom con- 
sidered by the men watching the in- 
strument board in the power plant. 

* * * 


Photos by courtesy of the Edge 
Moor Iron Works. 




















Courtesy American Manganese Steel Div. 


"Mer. Feep, our new air-raid warden, says 
he feels more at home in his welding helmet."’ 


PRODUCTION 45 














30 Ton Casting Repaired 


By Norman E. Smitu 


A” TON cast iron crusher cone and 
spider base developed two large ver- 
tical cracks, approximately opposite each 
other. Welding played an important part 
in the repair, which was effected by 
shrinking two bands of steel—one at top 


and one at bottom—around the entire 
circumference of the crusher cone. 
The bands were constructed in halves 


and joined by means of 60 deg single-vee 
vertical butt welds. The lower band was 
made from 4 by 6 in. steel bar, 10 ft in 
diam. The lower band was made from 
the same stock, 15 ft in diam. The weld- 
ing procedure was as follows: 

First, the bottom band was welded. This 
band was then heated by four oxy-acety- 
lene torches while the operators welded 
the upper band. As each band expanded, 
shim stock was inserted between the band 
and the casting, around the entire cir- 
cumference. 

Total repair cost was $1,181.40; a new 
cast iron crusher would have cost $9,000. 
The job was performed at the Material 
Service Corp., Lockport, Ill., under the 
direction of Norman E. Smith, welding 
supervisor. 

» « 


Field Heating Units 


HE PREHEATING and stress relieving of 

field welds in pressure piping has been 
brought to an exact science through the 
development of resistance heating units 
with automatic temperature and heat cycle 
control. Pipes with diameters of 1% to 
24 in. may be handled, and any type of 
joint heat treated. 

For preheating, two units, each consist- 
ing of resistance wire sheathed in re- 
fractory insulation, are wrapped about 
the pipe, one on either side of the joint. 
For stress relieving after welding, a 
third heating unit is Wrapped directly 
over the weld to create a uniform tem- 








On the 


TY 


perature over the entire joint to dis- 
tances on either side of over six times 
the pipe wall thickness. 

An automatic control panel, operating 
by means of thermocouples, records and 
controls the temperatures of individual 
points. Through adjustments on the con- 
trol panel, it is possible to preset the 
complete process. After reaching a de- 
sired temperature, the control will auto- 
matically adjust itself to hold that tem- 
perature for any predetermined length of 
time. It will then allow a gradual reces- 
sion of heat to take place at a given rate, 
finally shutting itself off automatically. 








Photo by H. O. Swoboda, Inc. 
Resistance heating units for preheating 
and stress relieving piping. Exact tem- 
peratures may be selected and held by 
means of an automatic control panel. 


Photo by Hobart Brothers Co. 


Welded steel bands were shrunk around the top and 
30 fon cast iron 
crusher cone to effect the repair of vertical cracks. 


bottom circumferences of this 
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The old method of building screw conveyors was fo drill holes in the shaft, 
screw in studs and rivet the flights to the studs. This was a slow and expensive 
process. Now the flights are welded to the shaft—at '/1 the former cost. 


Open Belt Guard Section 


By CuHartes €. Ly 


a COVER Of sheet stcel was 
to protect V-belts on a water 

drive. This guard fitted over the pr 
and completely covered both tight 
loose sides of the belts. Effective p 
tion was provided, but the belts cou! 
be inspected without removing the « 


4s i oe é 


5 Pa i i a 


Welded inspection section for belt guard. 
The tightness of the belts and the condi- 
tion of both upper and lower surfaces can 
now be seen plainly at any time without 
removing any part of the guard. 





or by an attempted check of thei: 
tion from below. 

\ weldor was called in to des 
guard that would permit visual inspe« 
tion. He flame-cut through both sides 
the cover and then welded a reinfor« 
frame of light channel around the cut 
sections. The final step was to weld in 


panel of heavy woven wire mesh on either 
side, aligning the gaps so that the maxi 


mum amount of light would be admitt 
to the drive. 
The reinforced open guard was eve! 


stronger than it was originally, with ampl 
protection for the belts against 


damage from falling materials 


p ssib] 


Phot 
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PAGE ELECTRODES 
FOR ARMOR WELDING 


ACCEPTED FOR WELDING 
AMERICA’S NEW VICTORY TANKS 


It was inevitable that tank production 
should turn to welding as the shortest 
road to provide the fleets of tanks required 


for America’s Armed Forces. 


And in this development it was just as 
inevitable that pace would be found ready 
and able to take its full share. 


So, now, it can be announced that an 


electrode developed exclusively by PAGE 





for welding armor plate has success- 
fully met all ballistic tests on plates 
submitted to the Army Ordnance Depart- 
| ment by the manufacturers of tanks. 

f 
\\ 






© WELDING ELECTRODES 


PAGE 


PAGE STEEL AND WIRE DIVISION - MONESSEN, PA., ATLANTA, CHICAGO, NEW YORK, PITTSBURGH, SAN FRANCISCO 
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Willson Industrial Safety Devices 
stand up longer under the hard- 
ships of daily use, and yet provide 
maximum comfort and protection. 


ual Your local Willson Safety Service Representa- 
¢, tive will help you select the Willson Goggle, 


J Respirator, Gas Mask, Welding or Blasting 

OS” Helmet for your specific industrial hazard, 
= 

GOGGLES + RESPIRATORS * GAS PAASKS * HELMETS 


DOUBLE 
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Dearborn welder which converts from A-C to 


| D-C at the turn of switch. Features are an air- 


cooled selenium rectifier, stepless variable heat 
control, built-in power factor correction. 


A-C and D-C Welder 


% Primarily A-C, this Dearborn arc 
welder has a selenium rectifier which 
converts it to D-C at the turn of a 
handle. Thus both types of current are 
available from one machine: D-C for 
brazing, vertical and overhead, alumi- 
num, stainless steel; A-C for mild steel 
and cast iron, downhand, corners, fillets, 
high speed production work. Two sizes: 
models No. 150 and No. 250. Model 150 
has an output range of 30 to 150 amp 
D-C, 40 to 300 amp A-C; handles elec- 
trodes ws to wy in. D-C, x to 1% in. A-C. 
Model 250 has a range of 60 to 300 amp 
D-C, 50 to 400 A-C; handles electrodes 
of ds to Ye in. D-C, % to &% in. A-C. 
Both models operate on single phase, 
50-60 cycle current, 220 volts. Dearborn 
Welder Div., Dearborn Stove Co., 3256 
Milwaukee Ave., Chicago 


>» « 
Are Control Station 


% The “Honey Bee” arc control station 
is an auxiliary electric device to be con- 
nected in series with the welding circuit 
of any constant potential arc welding 
generator, (Most conventional drooping 
voltage generators can be readily con- 
verted to constant potential.) When 
two or more arc control stations are 
hooked up to a single generator, a like 
number of welding arcs can be simulta- 
neously operated. Each operator can 
regulate his own current within prede- 


termined limits, by means of a rta 
switch, which may be held in the } 
or combined with the electrode hold 
desired. Current changes made by 
weldor will not affect the othe 
any way. 

One of the important advantag: 
this arrangement, states tmnanufactur: 
is the welding operator’s ability to 
trol his arc when he reaches the end 
a bead. By gradually reducing the 
rent, or welding heat, porous, cra 
craters and inclusions may be avoid 

For further information, address tl 
Wilson Welder and Metals Co., 60 | 
12nd St., New York City. 


SPs é 





Three ‘Honey Bee"’ arc contro! stations to a 
Wilson "'Hornet'' welder. These control stations 
are available in capacities of 75 and 150 amp 


» « 


Temperature-Signaling Liquid 


*% Tempilaq® is a new addition to 


line of Tempil® thermometric produ 


A thin smear or daub of this liquid 
applied to the working surface 
metal; this smear liquefies sharply 
the temperature given on the bi 
reached, with a mean accuracy 
or minus per cent as stated on the | 
tle. The product is available in a 


range of predetermined meltin; 
between 125 and 1,600 F 

For samples and further informat 
write to Tempil Corp., 132 West 22: 
St., New York City. 


» ¢ 


Tool Salvage 


*% A regrinding and salvage service { 
milling cutters, rotary files, ream: 
drills, burrs and other power tools 
now being offered by the newly orga 
ized Tool Salvage Division of Special 
Welding Alloy Co., Inc., 27-26 Jackso: 
Ave., Long Island City, N. Y 
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(Patented) 





FULLY INSULATED MODEL, 
300 and 400 Amps. 


NON-INSULATED MODEL, 
300 and 400 Amps., 
and 400 Amp. Heavy Duty 


‘POSITIVE Vise-Grip On Electrode 


Saves Weldors' Time—Gives Longer Holder Life 


*A FEATURE OF ALL 


WELLS 


“Suregrip— 
HOLDERS 


The merits of the Wells positive vise grip have 
been recognized by operators on all types of metallic 
arc welding for more than 16 years. The positive, 
quick-acting vise is operated in an instant by a quarter 
turn of the handle and holds any size electrode 
rigidly in any desired position. Gripping ability 
is effective throughout the life of the holder, for 
there is no spring to weaken under heat. Should 
the electrode stick while striking the arc, the weldor 
breaks it away by wrenching it with his “Suregrip” 
holder. Wells Holders really speed up the work. 





Overheating of the electrode (and of the 
holder) is prevented by the tight contact of the 
vise. Because the electrode is not overheated at the 
stub it can be used right up to the jaws. Also, the 
effective contact prevents the jaws from becoming 
notched and burned—a fact that means longer 
holder life and reduced replacement costs. 





Wells “Suregrip” Holders will give you many 
other valuable advantages, too. Give them a trial 
—order direct or through your dealer. Write for 
full information and prices. 


RDER DIRECT, OR 
ROM YOUR DEALER 








Martin Wells. 


Manufacturer 


5886 COMPTON AVENUE, LOS ANGELES, CALIFORNIA 






















ELECTRODE VISE OPERATED 
BY QUARTER TURN OF HANDLE 


The cross section view shows the simple 
push pin and screw which operate the posi- 
tive-gripping “Suregrip” electrode vise. The 
same principle is employed in both insulated 
and non-insulated Wells Holders. Note that 
the operating parts are completely enclosed 
in the body where they are protected against 
spatter or injury. 

Wells Holders are without projections to 
snag when the holder is pulled after the 
weldor. The streamlined design has a natural 
balance that makes it unnecessary to grip the 
handle tightly. This greatly reduces Aa § and 
arm strain on continuous work. 


ELECTRODES CHANGED WITH 
A "TWIST-OF-THE-WRIST" 


STEP 1—Holding the 
movable (wide) jaw 
AWAY from the body, 
insert the new electrode 
between the jaws in 
front of the stub of the 
old one. 


STEP 2—Holding the 
new electrode in « ver- 
tical position and using 
it as a pry, turn the 
handle a quarter turn 
to the LEFT to drop 
the stub. 


STEP 3—Now move 
the new electrode into 
the position occupied 
by the stub and, still 
holding it, turn the 
handle a quarter turn 
to the right. The elec- 
trode is now held in a 
positive vise-grip in 
whatever position is re- 
quired for the job you 
are doing, 


Cross section of Wells 
Non-Insulated Holder. 
Vise-operating ar- 
rangement is «@ pat- 
ented feature. 






SEND FOR INFORMA- 
TION AND PRICES 





Women’s Eye Shields 


% For women workers who object to 
wearing goggles, there is offered the 
“StaSafe,” a new type of lightweight 


on a single pedestal, adjustable for 
height, and has a table which may be 
tilted 135 deg off horizontal and rotated 
360 deg. Both movements may occur 
simultaneously. 





""StaSafe"' eye and head shield 
for women. The entire front can 
be conveniently raised or lowered. 


eye shield which has a quarter dome 
fiber head shield. Besides protecting the 
eyes, the device also provides a certain 





tioners are operated by a push | 
panel. 

Model 200 (illustrated) has a ca 
of 20,000 Ib., 20 in. away from the 
8 in. off center. Model 300 has a 
of 30,000 Ib., 24 in. away from ta 


in. off center. 





**Plo-Ez-Flux,"" packaged in glass containers, 
is being used in the aviation industry for gas 
welding of aluminum and its alloys. 








amount of hair protection. This head- 


gear can be supplied with either a Aluminum Flux 
leather sweat band or a cellulose 
sponge. Standard Safety Equipment * “Flo-Ez-Flux” is the trade name « 





Co., 232 West Ontario St.. Chicago. an improved, free flowing flux for ox 


Model 200 "'C-F'' welding positioner. It acetylene welding of aluminum and alun 


» « rotates the weldment in a complete 360 num alloys. It may be used on eith 
deg circle or tilts it any angle through wrought, cast or high tensile aluminur 
s * J . ’ < 
Giant Welding Positioners an arc of 135 deg off horizontal. or aluminum alloys, of any size 
% ‘lwo new “C-F” welding positioners shape, states manufacturer.. Flux 
for loads up to 20,000 and 30,000 Ib. are These positioners are motorizea and packaged in glass containers whic! 


announced by the Cullen-Friestedt Co., 
1309 S. Kilbourn Ave., Chicago. Each of 
these large-size positioners is mounted 


are available with either constant or 


range in size from % to 25 lb. Park 
Stewart, 1060 Carbis St., Worthing 


ton, Pa. 


variable speed table rotation and with 
either fixed or portable bases. Both posi- 



















20 to 625 AMPERES ON 
NE MACHINE!! 


HERE is the FIRST FULL RANGE manual welder, able to 
handle any job from light sheet metal to the heaviest 
production assignments. It meets every war demand for 
heavy fabrication, will be equally useful when peace 
brings a changeover to the manufacture of lighter goods. 


A special switch permits selection of two ranges, from 20-200 amps. 
on one setting, from 200-625 amps. on the other. Input is directly pro- 
portional to output, no wasted energy. 





G-R 45 includes all the tested performance features of other G-R 
Welders...high efficiency; G-R flux-diversion type transformer; stable 
arc; and safety for the operator. 


Talk with your nearest G-R Distributor ,.. or write, wire or telephone 


GLENN-ROBERTS CO. 


1009 FRUITVALE AVENUE 
indianapolis, Ind.: P. O. Box 1556 


OAKLAND, CALIFORNIA 
Washington, D. C.: P. O. Box 1814 
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> ELECTRODES 


LESS 
DOWN TIME 


LOWER 
COST 


Flash Welding 
Speeds Rifles for Uncle Sam’s Sharpshooters ! 


In one of the nation’s great armories, where new high- 


speed semi-automatic rifles are produced by the hun- 
dreds of thousands, this efficient flash welder works 
three shifts a day. 


Specially designed and built by Thomson-Gibb Elec- 
tric Welding Co., this modern machine makes the 
“flashing” operation practically automatic, so that 
each rifle barrel is welded as strongly and cleanly as 
the next. And such uniformity is essential, when Uncle 
Sam’s sharpshooters depend on sustained, high-speed, 
accurate fire power to mow down the enemy! 


In this flash welding machine and hundreds of others 
used to speed output of ferrous and non-ferrous metal 
products for military and industrial uses... Mallory 
Flash Welding Dies are preferred equipment. Manu- 
facturers of welding machines, welding engineers in 
scores of industries—the men who write the “specs” — 
know that electrodes by Mallory assure more welds 
between redressings, a higher total number of welds 
before replacement is necessary, and thus stronger, 


cleaner welds. Results: Higher total production speed 


and lower unit cost. 


Other types of Mallory Standardized Resistance Weld- 
ing Electrodes, including spot welding tips and seam 
welding rolls, are used for hundreds of important war- 
time applications . . . from bomber fuselages to genera- 
tor housings. Welding engineers have learned to depend 
on Mallory for resistance welding electrodes that will 
do the job better ... faster... and last longer. Write 
today for information applicable to your specific resist- 


ance welding problems. 


CTW Sas 
MALLORY Resistance 
Welding Data Book— Be 
sure your engineering files 
include a copy of this fac- 
tual, complete treatise on 
resistance welding prac- 
tices, alloys and specifica- 
tions. This book is yours 
for the asking! 





P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA «© Coble Address—PELMALLO 





RESISTANCE M Y STANDARDIZED 
WELDING ALLOR ELECTRODES 
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Castolin Eutectic 


LOW TEMPERATURE 
WELDING 


War plants the country over rely on 
Castolin Eutectic Alloy No. 14* (for 
gas welding) and Castolin Eutectic 
Alloy No. 24B* (AC-DC metallic are) 
for easy, reliable welding and reclaim- 
ing of broken, cracked, worn, or defec- 
tive castings. These new low tempera- 
ture welding alloys give a completely 
machinable. color matching weld — 
free from stresses and distortion. 


Use Castolin Eutectic Low Tempera- 
ture welding alloys No. 14* and No. 
24B* in place of “hard-to-get” bronze 
welding rods. Castolin Eutectic Alloys 


No. 14* and No. 24B* contain no 
scarce metals . . . available with pri- 
ority AY. 











Cast Iron covers salvaged with Casto- 
lin Eutectic Low Temperature Alloys. 


CHECK THESE ADVANTAGES: 


©@ High Strength 

@ Matching color 

@ Less stresses 

© Less warping 

@ Less preheating 
©@ Greater economy 


*patented 


Some territories available for Manufacturers 
Representatives 











EUTECTIC 


WELDING ALLOYS CO. 





Weldor’s Arm Rest 


% This device was designed to avoid 
the muscular and nervous strain of over- 
head welding by diverting the load from 
the upraised arm to the hip and ab- 





Arm rest. It makes overhead welding easier. 


domen. The supporting unit is attached 
to a broad belt that is buckled about the 
waist. Device includes a padded arm 
rest, swiveled so as to move with any 
angle of the arm, supported on a tele- 
scopic tube. Tube is adjustable for arm 
position and is supported on a ball bear- 
ing which allows the arm to swing at 
any angle from the body. Besides mak- 
ing the ‘work easier, the arm rest is said 
to increase output. Welders Arm Rest 
Mfg. Co., 7 W. Second St., Cincinnati, O. 


» « 








Model 


Two 
timers connected for recycling. 


900 Photovolt 


Electronic Timer 


% The function of the Photovolt 
Electronic Timer is to open or close an 
electrical circuit for a preset time in- 
terval ranging from 1/20 sec up. After 
completing the timing period, it does 
not take more than 1/60 sec for the 
timer to be ready for the next operation. 
Timer can be actuated either by the 
push button provided on its panel or 
by an external switch connected to the 
remote control socket. Any number of 
standard units can be combined by con- 
necting the sequencing outlet of one 
timer with the remote control socket of 
the next. For recycling, it is only neces- 
sary to connect the sequencing outlet of 
the last timer to the remote control 
socket of the first. 


The Photovolt timer operates with- 


THE 





out clockwork or motor or any 
ically moving part except tl 
When the timer is actuated, a 
condenser begins to discharges 
of discharge being controlled |] 
able resistances. Simultaneous 
actuation, amplifier 
relay. When the 
is complete, the amplifier 
inoperative and the relay is d 
gized. Photovolt Corp., 95 M 
Ave., New York City 

>» « 


All-Position A-C Electrode 
*% A new all-position A-C el 


for welding mild steel has been 

oped in % and 5/32 in. diam by the Air 
Reduction Sales Co., 60 East 42: 
New York City. The Airco No. 230 el 
trode complies with all require 


tubes ener 
condenser d 


tubes 


AWS Classification E-6011, Am 
Bureau of Shipping, Group HIG 
B1G for A-C and other specificat 
qualifying it for use on war work 
quality of deposited metal is stat 


be fully comparable to that of th 
D-C reverse polarity all-p 
trodes. Physical test results 


sition 


mad 
weld-metal tensile specimens shi 
mate tensile strengths of 70,000 
75,000 psi in as-welded conditiot 


» « 
A-C Welder 
*% Allis-Chalmers Mfg. Co., Milwa 


offers a new A-C 
capacities up to 600 amp. Its 


welder availab 





Allis-Chalmers A-C welder. If is built without 
plugs, taps or switches. The manual contro! at 
the top of the unit covers the entire welding 
range from maximum to minimum setting with 
less than a dozen turns of the contro! handle 


tion is based on.a new principle 
transformer and reactor are built as 
integral unit, and the reactor coils 
round the air gap, eliminating magnet 
leakage. This arrangement, it is stat: 
provides 


continuous control from 
to 250 amp—a safe, high open circuit 
voltage at low current (where A-( 


welding was previously most difficult 
and a lower open circuit voltage 
higher current where efficiency and hi 


power factor are all important 


WeELpiInc ENGINEER—NOVEMBER, 1942 








Tue Wewtpinc Encineer—Novemser, 1942 











Wiha sy ‘ 
N Age 


ao 


es 


4 O- SN 
U-<~ ~ 


TIMESAVER ON SUBCHASERS 
(Reading Time... 45 Seconds) 





How are you solving your manpower 
shortage? A basic step is to simplify the 
machines your workers must handle. 
For example, here’s how a Midwestern 
shipbuilding company saves manhours 
for building more PC boats. 


It’s just plain com- 


mon sense that ma- 
chinery with moving 
parts requires more 
maintenance checks 
than a machine with- = \C 
out moving parts. So 
this boat builder bought Ne “‘main- 


tenance free’’ Westinghouse A.C. Weld- 
ers for his metal joining work. 





-=-te-- As a result, his 

— ==" welding ma- 
chine maintenance crew was reduced 
to a bare few. And his old operators 
and ‘‘green’’ men are producing better 
welds, faster—just because Westing- 
house A.C. Arc Welders are so dog- 
gone simple to operate. 


Welds are even 

easy in a PC boat’s 
“hard-to-weld”’ joints 
because A.C. welding 
eliminates magnetic 
arc blow. Even at 
high current, the A.C. arc bites into 
corners—produces uniformly sound 
welds .. . fast. 
A.C. welding offers 
many advantages 
that are especially 
valuable today. Get 
complete facts. Ask 
your Westinghouse 
representative or 
write for catalog 
B-3090. 


Westinghouse Electric & Mfg. Co. 


Dept. 7-N, East Pittsburgh, Pa. 
j-21259 























Heavy-Duty A-C Welder 

% The new G-R Model 45 is a heavy 
duty manually operated A-C welder 
with a welding range of 20 amp to 625 





G-R Model 45. A heavy-duty manually oper- 
ated transformer-type A-C welder with a 
range from 20 to 625 amp to handle work 
from light materials to heavy fabrication. 


amp. The operator may select the de- 
sired heat from two ranges by manipu- 
lating a switch with three positions: off, 
high and low. The low range provides 
heats from 20 to 200 amp, the high 
range from 200 to 625 amp. Stepless 
heat control is maintained throughout 
the entire output range by means of a 
transformer utilizing a principle of flux 
diversion. Other advantages claimed by 
manufacturer are high efficiency,. ab- 
sence of magnetic blow and a quick- 
starting arc which remains stable in all 
welding positions. Power factor correc- 
tion is standard equipment; this is 
accomplished by capacitors utilizing 
non-inflammable oil. Glenn-Roberts Co., 
1009 Fruitvale Ave., Oakland, Calif. 





__ 


Improved finger guard. The new feature is the 
added leather labeled ‘'back leather tip."’ 


Improved Finger Guard 


*% The “Steel-Grip” finger guard intro- 
duced a short time ago by Industrial 
Gloves Co,, Danville, Ill., has been im- 


THE 
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proved for certain types of punch 
work, sanding, burring, grinding, 
ing, assembly, etc., by an added I 
section over the back of the fing: 
shown by the accompanying illus 
tion, Thus the wearer is assur¢ 
protection on the back of the fing: 
thumb) as well as on the front. Ad 
ability for different sized fingers, fl 
bility and coolness are obtained by 
use of elastic webbing as shown. 


» « 


Gasfluxer 
*% This is a device designed to pro 
a gaseous flux for brazing operatio: 
Because “the flux is in the flame, A 
goes automatically and evenly on tl de 
work, and both under and over fluy 
are virtually impossible 
V 





Reserve Tant | 







Gas Outlet Valve 


By-Pass and Flux 
Regulating Valve 











Gasfluxer assembly. Lower tank contains a cotton 

wick kept saturated with liquid flux. Flux vapor 

is picked up by the fuel gases and delivered te 

the welding flame. Upper tank is a reserve 

container which makes it possible to refill lower 
tank without stoppage of welding. 


To operate, the lower tank is filled 
to the top of the sight glass with a solu 
tion of fluxing ingredients in a highly 
volatile liquid. The tank is then con 
nected by means of a short piece of hos« 
with the fuel gas line leading to the 
welding torch. Presence of the flux 
vapor within.the flame is indicated by 
a green color. The proper amount of 
flux to use can be secured by adjusting 
a regulating valve, The Automatic Gas- 


flux Mfg. Co., 198 Wayne St., Mans 
field, O. 
» « 
Fabric Work Gloves 
*% Instead of being made of asbestos 


or heavy leather, Jomac work gloves 
are of fabric. They are made on a spe 
cial pile fabric machine that knits in 
thousands of tiny air pockets which act 
as insulators, enabling the wearer to 
handle any reasonably hot metals with 
out burning. These gloves are mor 
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fle. ble than plain cotton-type gloves 
an may be washed as often as neces- 
sa Another advantage claimed by 
m2: uufacturer is that the deep pile of 
thc fabric provides a cushioning effect, 
making it easier to handle sharp-edged 
als. 
ach purchaser of Jomac gloves is 
furnished with a set of time study cards 
which the cost-per-day for the life 
of the gloves may be figured. C. Walker 
Jones Co., East Germantown, Phila- 
delphia. : 
» « 


Aluminum Welders 


% A new line of rocker arm welders | 


for stored energy resistance welding of 
aluminum is announced by Progressive 
Welder Co., Detroit. These are avail- 
able with “Revers-O-Charge” capacitor 





Progressive aluminum welding installation. 
Capacitor-discharge control is at the left and 
electrode refrigerator at the right. 


discharge controls and “Frostrode” re- 
frigerating units. Retractable stroke of 
the welders ranges from 9 to 12 in., de- 
pending on throat depth. Welding 
stroke has a range up to a maximum 
of 3 in. 

Electrode refrigeration, it is claimed, 
insures maximum heat dissipation at the 
points where the electrodes contact the 
work, thus avoiding “pick-up” and rapid 
mushrooming of electrodes and giving 
longer life between point dressings. 


» « 


Fusion Welded Joint 


% A new type of weld and welding 
procedure has been developed for fusion 
butt welded joints. The method, appli- 
cable to both plate and tubular sections, 
is said to give complete penetration 
at the root of the weld and result in the 
elimination of the backing rings or 
Strips hitherto used in making welded 
pipe joints where the. welding can be 
done from only one side. It is also 
stated to be especially suitable for the 
welding of heavy wall pipe to be used 
under high pressure and high tempera- 
ture conditions. 

Further information can be obtained 
by writing to W. K. Mitchell & Co., Inc., 
2940 Ellsworth St., Philadelphia. 








Advertisement 


Dieweld Used to Make Low Cost Com- 
posite Reamer of Low Carbon Steel 


The production of composite 
reamers and other cutting and 
boring tools, is, of course, not 
new; but this particular in- 
stance is indicative of the small 
quantity of weld metalactually 
required to produce a satisfac- 
tory tool. 

Hard-facing materials used 
for cutting edges are many and 
results are varied. This par- 
ticular application, however, 


2.80 





iEW 


again affords definite proof 
that Amsco Dieweld can be 
easily applied and successfully 
used. 

This tool was required for 
use in reaming cored holes in 
cast iron on which it has per- 
formed unusually well. The 
sketch shows the method em- 
ployed to produce it. 

How It Was Done: 

The body of the reamer 
was machined from SAE-1020 
steel. It was turned kx” under- 
size on the diameter. The flutes 
were then milled with uneven 
spacing to prevent chatter and 
in the leading edges of each 


a 


flute there was provided a l¥% 






Chicago Heights, titinols 


deep groove for the weld metal 
deposit. This groove was then 
filled with Amsco Dieweld de- 
posited with the electric arc. 
The leading edges of the flutes 
were then ground smooth and 
the diameter cylindrically 
ground torequired dimensions. 
Each flute was then relieved, 
leaving 4” lands. With the 
SAE-1020 steel as a base, no 
pre-heating was done before 
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welding and no heat-treatment 
was given the reamer afler the 
welding operation. 

The ability of Dieweld de- 
posits to attain various hard- 
nesses by proper heat-treat- 
ments, makes this metal a very 
versatile material for applica- 
tions of this nature. In many 
cases greater hardness would 
be desirable than is found in 
the as-welded condition and 
also on occasions increased 
toughness in the deposit might 
be desirable. Either of these 
variations may be obtained by 
following the heat-treatments 
suggested in Amsco Bulletin 
W-14, sent on request. 








AMERICAN MANGANESE STEEL DIVISION 
OF THE AMERICAN BRAKE SHOE & FOUNDRY CO. 





Genuine Manganese Steel, “The Toughest Steel Known” 
Chromium-Nickel Alloy Castings for heat and corrosion 
Power Shovel Dippers. Dredge and industrial Pumps 
Welding Materials for reclamation and hard-surtacing 








FOUNDRIES AT CHICAGO HEIGHTS, ILL, NEW CASTLE, DEL, DENVER, COLO, OAKLAND, CALIF, LOS ANGELES, CALIF, ST. LOUIS, MO @ 
OFFICES IN PRINCIPAL CITIES 
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Hair Guard 


%& The “StaSafe Hairgard” comes in 
three styles and is a definite protection 
for women employees working at mov- 
ing machinery. It also saves for produc- 
tion the time that would otherwise. be 
spent in brushing hair off the face. 
Goggles are easily slipped on or off, and 
the mesh allows enough ventilation to 
keep the wearer’s head cool. Standard 
Safety Equipment Co., 232 West On- 
tario St., Chicago. 


» ¢ 


Lyon Shelving in Wood 


*% To conserve steel during the war 
emergency, Lyon Metal Products, Inc., 
3177 Clark St., Aurora, IIl., is now offer- 
ing its adjustable shelving in wood. 
This shelving is made in both open and 
closed types, finished with a green 
tinted preservative coating. Sections are 
36 in. wide and 84 and 96 in. high and 
may be had in 12, 18 or 24 in. depths. 


News 
of the Industry 





Lincoln Announces Winners 
of $200,000, 214 Year Contest 
Captain C. A. Trexel and A. Amirikian, 
director of planning and design and de- 
sign engineer, respectively, of the Bureau 
of Yards and Docks, Navy Dept., Wash- 
ington, D. C., were the recipients of the 
$13,700 grand award in the $200,000 sci- 
entific welding study program of The 
James F. Lincoln Are Welding Founda- 
tion, Cleveland. Their subject was: cais- 
sons for naval dry docks. 








we Iding pr 


Reports of arc 
production of war 
ships, tanks, 
prominently in the 408 award 
prize-winning papers. 

John L. Miller, chief met 
Mount Div., The Fireston 
ber Co., won the second grat 
$11,200 with a paper on tl 
welding of the 40 mm Bofors 
gun. 

H. Thomasson, welding « 
dian Westinghouse Co 
third grand award of $8.700 
on the arc welded constru 
type of large mercury-ar 

G. J. Storatz, assistant cl 
The Heil Co., won first award 
motive classification, $3,700. with 
discussing the 
welded, high-speed scoop for rtl 
cavation. 


equipme! 


plan s and 


COTStirTu¢ i 


Viadimir H. Pavlecka and 
Northrop, chic f f rese arch ind 
dent, respectively Northrop Air 
Inc., won first award in the ai 


classification, $3,700, with a ; 
arc welding of magnesium al 
p Rey 4 
assistant engineer and plant 
spectively, Pullman-Standard ( 
Co., won first award in the railroa 
cation, $3,700, with a pape 
gradually increasing applicati 
ing to railroad passenger cars 
Stanley A. Midnight, An 
building Co., won f 


Candlin, Jr.. and-A. M. U: 


rst award 


craft classification, $3,700, with 
on the advantages of ari 
plied to ship construction 
Ernest Reiss, general mana 
EW ! partner, The Art Chrome (| An 
won first award in the furniture 
ao FACTS FOR tures classification, $3,700, with a pay 
TT RS the arc welding of plated tul 
WE LDE ture. 
Fred H. Drewes, weldit ngit 
? -to-the-minute data that fully W. P. Thurston Co., won first award 
Practical, up-to nd means the commercial weiding  classificati 
describes and illustrates the ways 4 -_ $3,700, with an essay on shop wv 
ject and use modern, econom J. O. Jackson, chief engineer, Pit 
properly to seie hat are “equal to burgh Des Moines Steel | 
1 bronze welding alloys tha award in the containers classificat 
& worthy of your skill.”’ $3,700, with a paper descri ing a 


any job, and 
IT’S YOURS...FRE 
to Bridgeport today for you 


BRIDGEPORT BRASS 


DGEPORT BRASS COMPANY 
ESTABLISHED 1865 


developed welded co 
age of liquefied gas 
Virgil Cochran, R. G. LeT: 
won first award in the welderies class 
cation, $3,700, with a 
plant welder) 
W. W. McClow, assistant 
tenance foreman, the Pure Oil ( lol 
Refinery, won first award in the maint 
nance classification, $3,700, with 
on corrosion control 
vessels by means of ari 
steel lining. 


itainer 


E!!! WRITE 
r copy! 


paper describin: 


BRI 
BRIDGEPORT, CONN. * 


BRASS. 
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in renhne y press 
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onservation 
of MEN...PROPERTY...and MATERIALS 


S countless new and inexperienced 
workers throng into war indus- 
tries, it is of the utmost importance that 
management take full advantage of all 
aids that are available to help avoid need- 
less loss of lives and working time... to 
prevent the destruction of property by 
fire ... and to overcome unnecessary 
waste of materials. Anything that can 
help this conservation should be put into 
the hands of every worker. 

The International Acetylene Associa- 
tion since the day of its organization 44 
years ago has dedicated a large part of 
its work to the dissemination of informa- 
tion that helps to prevent needless loss 
of time, lives, and materials. Today— 


when avoidance of waste is magnified in 
importance because of its effect on our 
war effort—the Association has intensi- 
fied its efforts in this direction. 

For those whose work is oxy-acetylene 
welding or cutting, or applications of any 
of the other flame processes .. . for those 
who are responsible for the purchasing, 
storage, or supervision of materials used 
in these processes... the 1.A.A. has made 
available authoritative booklets on the 
subjects of precautions and safe practices, 
and conservation of materials, Three of 
these booklets are described below. You 
may obtain a copy of each of them, with- 
out charge, by sending the coupon, pinned 
to your letterhead, to the Association. 
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Handbook for the Welding and Cutting Op- 
erator—This new, 20-page booklet shows many 
ways in which waste of materials—such as 
welding rod, oxygen, and acetylene—can be 
avoided. It also includes tables to be filled in 
by the operator with such data as tip sizes, 
cleaning drill sizes and gas pressures for the 


equipment he is using. Form 5251. 


Safe Practices for Installation and Operation 
of Oxy-Acetylene Welding and Cutting Equip- 
ment—This 60-page booklet contains sugges- 
tions and recommendations for safe practices 
for installing and handling oxy-acetylene 
equipment of all types. Form 3890A. 


Preventing Welding and Cutting Fires—This 
16-page booklet describes the ways in which 
fires may start during welding and cutting 
work, and outlines the things each operator and 
foreman should bear in mind to avoid possible 
fire hazards. Form 4068. 


INTERNATIONAL ACE rYLENE ASSOCIATION 
30 East 42nd Street 
New York, N. Y. 


entitled “Conservation.” 





INTERNATIONAL ACETYLENE ASSOCIATION 


Established 1898 
30 EAST 42nd STREET 
New York, N. Y. 


| Form 389004 ... Form 4o68 ... Form §251. 
Name 
Company 
Street 


City ict .. State... 


i 





Please send me, without charge, one copy of each of 
the three booklets described in your advertisement 
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Taylor-Wharton Celebrates 
200th Anniversary, Oct. 17 


From early colonial struggles to the 
world battlefields of today—such is the 
history of the Taylor-Wharton Iron and 
Steel Co., which on Oct. 17 celebrated its 
200th year in the iron industry and 50th 
year of making manganese steel. Produc- 
tion at the High Bridge, N. J., site has 
been continuous since 1742, as is borne 
out by documents pertaining to the origi- 
nal founders, William Allen and Joseph 
Turner, who made cast iron cannon balls 
for George Washington’s army. 

The first Taylor was a boy from Ire- 


land, Robert Taylor, who took active 
charge somewhere around 1780. After his 
death in 1821, succeeding generations con- 
tinued to operate the iron works, finally 
incorporating as the Taylor Iron Works 
in 1868. 

In 1912, the Taylor Iron and Steel Co. 
absorbed William Wharton, Jr. and Co. 
and became the Taylor-Wharton Iron and 
Steel Co. under the presidency of Knox 
Taylor, fifth generation of Taylors and 
last Taylor by name to guide the firm. 

Because of transportation restrictions, 
the company celebrated its 200th birthday 
in a modest manner. There were speeches 
by the present president, George R. 
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Through two wars and for almost half a century, 


The Alexander Milburn Company has been serving 


Government and 


Industry. Milburn 


Equipment 


may be relied upon for superior, dependable 


service under stress of the most adverse conditions. 


Write for Catalog. 


The 











ALEXANDER 


MILBURIN 








Company 


1403 W. BALTIMORE ST., BALTIMORE, MD. 
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Hanks, by Lieutenant Commander ] 
R. Craig, representing the Navy, and 
Lieutenant Colonel L. A. Codd, repress 
ing Army ordnance. Then pupils of 
High Bridge High School staged a p 
eant based on the company’s long hist: 


> « 


New Pipe Cutter Wins 
WPB Medal for Weldor 


Roscoe Lohmeyer, a weldor of Seatt 
Wash., is the recipient of the first me 
ever to be awarded to an industrial craft 
man by the War Production Board. TI 
recognition was given for an ingeni 
method of flame-cutting pipe lengthwis 
into half-rounds, quarter-rounds, etc. Pre 
viously, all such cutting operations had 
to be made slowly on large lathes that 
were badly needed for other types « 
production. Flame-cutting could not | 
used for lengthwise pipe cutting becaus 
of heat distortion. 

Lohmeyer’s invention 
large ring fitting around the pipe and 
holding from four to six torches. While 
the cutting torches slit the pipe, othe: 
torches kept the opposite side also heated 
Thus distortion was avoided and a bette: 
job done in 12 min than could formerly 
be accomplished in 30 hr 


consisted 


a 


York Eng. Moves 
to New Quarters 


York Engineering Co., 
of welding apparatus brazing fluxes, has 
consolidated its warehouse and factory 
facilities in new and larger quarters t 
take care of the increased demands placed 
upon the company by war production in 


manutacturers 


dustries. The new headquarters are at 
3349 Ogden Ave., Chicago 
> « 


Resisto-Loy Appoints 
Two New Representatives 

New representatives in the Pittsburgh 
and Portland, Ore., territories have been 


appointed by The Resisto-Loy Co., Grand 
Rapids, Mich. These are: Shop Supply 
Co., Center & Brightwood Ave., West 4 
View, Pittsburgh; and the Industrial Air 
Products Co., 3200 N.W. Yeon Ave., 
Portland, Ore. 

e 2 


Hollup Corp. Expands 

Due to increased demands for 
ing electrodes by the west coast ship j 
building industry, the Hollup Corp i 
Div., National Cylinder Gas Co., has ‘ 
expanded its production facilities by 
establishing a Pacific coast plant. This 
is known as the Hollup Corp. Pacific 
Div. National Cylinder Gas Co. and is 
located at 900 West Weber, Stockton, 
Calif. 
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Photoelasticity Conference 


Illinois Institute of Technology will 
be host to the Eastern Photoelasticity 
Conference, to be held Nov. 13 and 14 
at the Armour campus, 3300 Federal 
St., Chicago. 
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| In. Welded Pipe Line 
ill Be Extended to East 


=xtension of the 24 in. pipe line from 
Norris City, Ill, to New York City, a 
distance of over 900 miles, has just been 
approved by the War Production Board. 
Construction of this line from the East 
xas oil fields to Norris City (page 34, 
September issue of THE WELDING ENGI- 
NEER) is expected to be completed early 

December. 

The extension, made on recommenda- 
tion of the Office of Petroleum Codrdi- 
nator for War, will require 224,000 tons 
of steel, which WPB is allocating for 
this purpose. 


a) 





ABOUT PEOPLE 


L. M. Dalcher has been selected by 
the board of directors of the American 
Welding Society to fill the position of 
technical secretary. He has been with 
the Society since June, 1939, serving as 


assistant technical secretary and as 
secretary of most of the Society’s 
technical committees. Prior to that 


date, he was in the metallurgical labo- 
ratories of the International Nickel Co., 
Inc., and the Crucible Steel Co. 

Mr. Dalcher’s promotion will enable 
W. Spraragen, the present technical 
secretary, to devote his entire time to 
his work as editor and business man- 
ager of The Welding Journal and ex- 
ecutive secretary of the Welding Research 
Committee. 

>» <€ 


Charles D. Young, formerly Chicago 
district sales manager of the Metal & 
Thermit Corp., has been appointed sales 
manager of the corporation’s welding 
division with headquarters at 120 
Broadway, New York City. He has 
been connected with Metal & Thermit’s 
Chicago branch since its inception in 
1912, 

» € 


Merritt L. Smith, formerly advertis- 
ing manager of Metal & Thermit Corp., 
New York City, has been appointed 
assistant sales manager. Mr. Smith, who 
has been with Metal & Thermit for ten 
years, will continue to direct the corpo- 
ration’s advertising activities, 

» « 

H. J. Mandernach has been appointed 
sales manager of the replacement tube 
section of General Electric’s Radio, 
Television and Electronics Dept., 
Bridgeport, Conn. He will be responsi- 
ble for replacement sales of all types of 
electronic tubes handled through dis- 
tributors, including tubes for industrial 
control and power applications. 

> ¢<€ 


Thomas O. Armstrong has been ap- 
pointed manager of the industrial rela- 
tions department at the East Spring- 
field plant of the Westinghouse Electric 
& Mfg. Co. He was formerly supervisor 
of industrial relations at this plant. 
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William J. Sampson, Jr., has been 
named president of The American 
Welding and Mfg. Co., Warren, O., suc- 
ceeding Howard J. Kaighin, who was 
killed in an automobile accident on 
Sept. 4. Mr, Sampson was formerly gen- 
eral manager of sales for the Steel and 
Tubes Div. of Republic Steel Corp. 


> «€ 


Herbert J. Burgess, formerly foreman 
of tool design and tool manufacturing, 
has been appointed general superin- 
tendent in charge of all manufacturing 
at the East Springfield plant of the 
Westinghouse Electric & Mfg. Co. 


>» ¢ 
A. J. Miller, who has been in the 
Detroit office of the Norton Co., Wor- 
cester, Mass., for a number of years, 
has been appointed field engineer for 





that territory. R. H. Langdon has been 
appointed field engineer in the Pitts- 
burgh district, and E, P. Gregory field 
engineer in the Chicago district. Both 
Mr. Langdon and Mr. Gregory have 
been associated with the Norton re- 
search laboratories and sales engineer- 
ing department at Worcester. 


> a 
A. E, Hitchner has been appointed 


assistant to the manager of the West. 


inghouse Electric & Mfg. Co. industry 
sales department, with headquarters at 
the East Pittsburgh works. 


» ¢€ 


R. Elliott Maxwell has been appointed 
vice-president of the Whiting Corp., 
Harvey, Ill. He will make his head- 
quarters at the company’s New York 
office at 136 Liberty St. 
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Heavy duty weights. 
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in standard and heavy duty weights. 


ATLAS No. 4 TOMAHAWK 


you are interested in. 





Cut your Weld Cleaning costs by equipping your welders 
with Atlas Weld Cleaners. Many models and weights to 
choose from. Select the model most adapted for your work 
and standardize. Specify Atlas. 















ATLAS No. | TOMAHAWK 
Double Chisel Head. Flex-O type Handle—Bullt in standard and heavy 
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ATLAS No. 2 TOMAHAWK 
Cone and Chisel Head. Flex-O type handle. Bullt in Standard and 


ATLAS No. 3 TOMAHAWK 
Double Chisel Head. Steel reinforced wood handle. Built 





Cone and Chisel Head. Stee! reinforced wood handle. 
Bullt in standard and heavy duty weights. 


Contact your Dealer—if he doesn't handle the Atlas line, write direct for the tools 








WRITE FOR ATLAS 
FOLDER !LLUSTRAT- 
ING AND DESCRIB- 
ING OTHER MODELS 
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Helpful Literature” 


Just Published 





The following reviews are of recent publications of interest to those in the 
welding industry. Unless otherwise stated, they may be obtained without 
cost by writing to the manufacturer or to THE WELDING ENGINEER. 


Stainless Steel Welding 


How to weld stainless steels by elec- 
tric arc, oxy-acetylene torch, atomic 
hydrogen, brazing, soldering, 
flash, projection, spot and seam weld- 
ing methods is told in some detail in a 
24-page, letterhead-size booklet, The 
Welding of Republic Enduro Stainless 
Steel. 


silver 


Bronze repalt 
welding overcomes 


serious production 
problems 





Two pages of tabulation are included 
on the approximate chemical composi- 
tion, physical properties, electrical prop- 
erties, mechanical properties. heat-treat- 
ment and heat resistance data, welding 
properties and machining properties of 


Enduro S-1, FC, AA, AA-FM, HC, 18-8, 


18-8-FM, 18-8-B, 18-8-STi, 18-8-SCb, 
18-8-SMo, HCN and NC-3 stainless 
steels. There is also a page of recom- 


Anaconda 997 Low-Fuming Rod repairs this fractured press gear for 
punching artillery shell discs ... has vital press back working 
inside two weeks ... saves several months delay for replacement. 


When this large gear on a press punching 
out shell discs cracked and groaned to a 
stop, it was apparent that a new gear 
could not be obtained for several months. 
But production was interrupted for only 
two weeks—thanks to repair welding with 
Anaconda 997 Low-Fuming Rod. The 
Hebeler Welding Chala of Buffalo, 
New York, well-known specialists, did 
the job using 125 pounds of rod and 


900 feet of air and gas. Chipping and 
welding required but 55 man hours. 
This is but one of countless instances 
where Anaconda Welding Rods includ- 
ing Anaconda 997* and Tobin Bronze* 
have saved invaluable production time 
in war essential industries. Consider their 
use before scrapping any important ma- 
chinery that seems beyond salvage. «sa 


*The trade-marks ‘Anaconda’ and * oP Bronze"’ 
are on = We in the U.S. Pat. 


wie Ay acontla Welding Kode 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Co.+ In Canada: Anaconda American Brass Lid., New Toronto, Ont. 
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mended and not-recommended desik 
for welded joints, with emphasis 1 
those most suited for stainless 
welding. Republic Steel Corp., | 
land, O, 


» « 
Fire Prevention Booklet 


Fires from gas welding and cutt 
operations may be starte d by th 


acetylene flame (though it is rat 
cause of fires), from molten sla 
dripping metal or from sparks 
latter are the most dangerous 
sparks may retain heat sufficient 
start fires for several seconds 
landing. Especially great precauti 
should be taken if the cutting to 


used: sparks from cutting are of la: 
size than those produced by 
they will travel farther and stay 
longer. 

Both welding and cutting operatior 
fortunately, can be undertaken 
complete safety in most locations 
certain reasonable precautions ar 
served. What these precautions ar 
fully told in Preventing Welding and 
Cutting Fires, a 16-page, 5 by 7 in. par 
phlet just published by the International 
Acetylene Association, 30 East 42: 
St., New York. Every 
have a copy. 


1 


weldo: I lig 
> 4 


G-E Accessory Catalog 


Arc-Welding Accessories is th: 
of a new 32-page, letterhead-size | 
tin (GEA-2704B) recently issued 
present the complete G-E line 
iliary arc welding Peay wes An 
the items described and illustrated a 
goggles, observation shields, venti 
head protectors, leather p 
tective clothing, flameproofed weld 
screens, ultra-violet ray 
paint, metal and carb 
ers, clamps, cable 
chippers, electrode carriers, fillet 
gauges, and a 200-page manual o1 
welding. General Electric Co., Sche: 
tady, N. Y. 


chrome 


D 
yn electrode 


connectors, brush 


> € 


Serap Collection Booklet 


Scrap and How to Collect It i 
title of a 36-page booklet, 6 by 9 
published to further the 
scrap throughout the nation. Th: 
sage was approved by the Conservatior 
Div. of the War Production RB ard and 
publication was paid for by the Amer 
ican Industries Salvage 
350 Fifth Ave., New York City, re pl 
senting groups of 
concerns, 


leading industt 


>» € 


Folder on Cleaning Tools 

Atlas Welding Accessories Co., 30 
Boulevard Bldg., Detroit, has issued 
folder to describe its full line of we 


cleaning tools and accessories 1 
include hammers, chisels, wire br 
brushes, tomahawks, a “universal” t 
ahawk with 


interchangeable bits at 
a combination brush-and-chisel ec] 
ing tool. 
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NE »teel Report 


In compliance with a WPB request 
ablish a series of steels which 

vol further conserve strategic alloy- 
ing ments, members of the Technical 
Committee on Alloy Steel of the Amer 


[ron and Steel Institute were as- 
signed the necessary experimental work 
to scover steels with the desired 

rties. The committee’s report to 
the War Production Board has been 
published as a 94-page book, 6 by 9 in., 
8 in the series, “Contributions 

he Metallurgy of Steel.” 

lhe book bears the title, Supplemen- 
tary National Emergency Steels NE 
9400, 9500 and 9600 Series. The com 


positions given were 


is VO~7 


selected, it is ex 
plained, in an attempt to provide an 
alternate for all the standard construc- 
tional alloy steels in use and to supplant 
the lists given in “Possible Alternates 
Nickel, Chromium and Chromium 
Nickel Constructional Alloy Steels.” 
American Iron and Steel Institute, 


350 Fifth Ave., New York City 
>» ¢ 
Tool Reclamation Book 
A timely and helpful work on tool 


reclamation, Reclamation by Welding 
of High Speed Steel Tools, has been 
issued by the Welding Equipment & 
Supply Co., 223 Leib St., Detroit. This 
is a 28-page, 5% by 8% in. booklet, 
which contains 88 pictures of cutters, 
reamers, broaches, etc. that 
claimed by “Suttonizing,” 


were re- 
an arc weld 
ing method of tool reclamation 


> ¢ 


IAA Operators’ Handbook 


A 20-page, 3% by 5% in. Handbook 
for the Welding and Cutting Operator 
has been prepared by the Oxy-Acety- 
lene Committee of the International 
Acetylene Association, 30 East 42nd 
St. New York City. This booklet was 
written primarily for distribution by 
Association members to their em- 
ployees, and it explains in simple, easy 
to-understand terms the things that a 
welding operator should never do. 

hirteen commonly known abuses of 
welding gases and equipment are listed 
in blue ink in the form of questions 
such as: “Do you use your blowpipe to 
pry plate or sheet apart?” The answer 
follows each question in red ink: “Don't 
do it. A bar or chisel better, 
easier and cheaper.” 


does it 


Every effort has been made to “per- 
sonalize” this book so that it will be 
kept and referred to often by its owner. 
lhe front cover has a dotted line on 
which to write the individual weldor’s 
name, and on pages 10 to 15 there has 
iveen 


provided space for listing indi- 
idual operating data on equipment 
>» « 
V-Belt Handbook 
It is estimated that 70% of the ma- 
hine tools feeding parts to U. S. 
tanks, planes and guns are driven by 
V-belts. How to raise V-belt care to 
wartime standards of efficiency is the 
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theme of a 16-page, 5 by 7 in. handbook 
published by Allis-Chalmers Mfg. Co., 
Milwaukee. This booklet, Plain Facts 
on Wartime Care of Rubber V-Belts, 
applies to all makes of V-belts. It ex- 
plains in what ways the anatomy of a 
V-belt affects its maintenance, tells 
why a loose V-belt is bad and gives a 
dependable rule-of-thumb for measur- 
ing the proper tension. 


>» « 
Grinder Booklet 


The standard methods employed in 
the truing and grinding 
wheels are clearly and concisely ex- 
plained in a 24 page booklet, 5 by 7 in., 


dressing of 





| 
| 

















1942 


makes “ 


CULLEN-FRIESTEDT CO., 


1309 S. KILBOURN AVE. 


titled, How to Use Truing and Dressing 
Tools for Better Grinding. 
Norton Co., Worcester, Mass. 


>» « 
Motor Fitness Manual 


How to get the most service out of 
old and new motors, switching motors 
from job to job, equipping old machines 
with new motors are typical subjects 
discussed in the Motor Fitness Manual 
just issued by the General Electric Co., 
Schenectady. Although intended pri- 
marily for plants converted to war pro- 
duction, this new. 40-page, letterhead- 
size bulletin should prove valuable to 
all plants in which motors are used. 





C-F POSITIONERS are universal tools 


. . needed wherever_welding is done 


Standard in “heavy industry” for turning, tilting and holding 
giant weldments and assemblies weighing up to 30,000 lbs., 
so that all sides may be welded “down hand.” C-F Positioners 
are also time-saving, cost-cutting and labor-saving tools on 
small work—on the “run-of-the-hook” welding of job shops 
and maintenance departments. 6 sizes including a 1,200 tb. 
capacity hand operated positioner, each a universal tool that 
is adjustable for height, with a table that turns completely 
around and tilts to 135 


off horizontal. 


(Left) Illustrates the “C-F” Adjustable Height Feature that 
-F” Positioners universal tools. 


Write for Bulletin WP 22 






CHICAGO, ILLINOIS 
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Steel Products Manual 


A new edition of Steel Tubular Prod- 
ucts, Section 18 of the Steel Products 
Manual, is now available at 25c post- 
paid from the American Iron and Steel 
Institute, 350 Fifth Ave., New York 
City. 

This 124-page, 6 by 9 in. volume is a 
revision of the section that was origi- 
nally issued in April, 1938, and last 
revised in October, 1941. Chapter head- 
ings are: definitions, classifications and 
manufacturing methods; stainless tub- 
ular products; tables of dimensions, 
weights and hydrostatic test pressures; 
basic threading data; methods of cal- 
culating weights of couplings and up- 





sets; standard methods of packaging 
and loading tubular steel products. 

A loose-leaf supplement (Alloy Steel, 
Sec. 10—Sheet 138) is included to cover 
the revised National Emergency steel 
compositions. 

» « 


Trindl Catalog Sheets 


Trindl Products, Ltd., 2227-GL Calu- 
met Ave., Chicago, has issued a series 
of four letterhead-size catalog sheets 
to describe its various articles of weld- 
ing equipment and supplies. These in- 
clude the No. 125 “Super Industrial” 
arc welder with Vernier-type arc con- 
trol and three other arc welders of this 
type; also a line of welding accessories 








- » - and for these bigger rods 


MARQUETTE’S answer is an energy- 
packed Industrial Heavy-weight of their 
Model 400 series. 


Virtual power-houses of welding en- 
ergy. these rugged machines deliver a 
liberal 400 amperes of matchless current 
for fast, heavy duty production welding. 


With instantaneous heat selection .. . 
automatic voltage control . . . superb arc 
performance with no “magnetic blow.” 





MARQUETTE Gives You: 


LOW INITIAL COST and negligible 
maintenance cost. No moving parts 
to wear out. 
LOW COST OPERATION. High a 
factor plus extremely low idling 
cost. 
SIMPLE, FAST OPERATION. Instan- 
taneous heat selection. A tap for 
every heat. a heat for every job. 
AUTOMATIC VOLTAGE CONTROL. 
Never any confusion or dela 
about proper voltage for goo 
wel 
ALL-ASBESTOS INSULATION and 
EXTRA STURDY CONSTRUCTION ior 
hard, ‘round the clock usage. 
COMPLETELY EQUIPPED. Nothing 
more to buy. 
FIVE MODELS. 150 to 400 amperes. 
Listed and approved by Under- 
writers’ Laboratories, Inc. 
Write today to 
MARQUETTE MFG. CO., INC. 
MINNEAPOLIS, MINNESOTA 


REG. Vv. S. 
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they will really put “zip” into your weld- 
ing operations. 
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such as an arc torch for use wit! 
A-C or D-C welder, weld cleaning + 
electrcde holders, cable, clamps, g 
lets, goggles, hand shields and we 
helmets. 

>» « 


Brazing Substitute Bulletin 


Revised Bulletin No. 165 des: 
the use of Castolin eutectic alloys 
14 and No. 140 as substitutes for br 
welding rods, now becoming inc: 
ingly difficult to obtain because of 
copper shortage. The Castolin al 
mentioned are stated to have the s; 
coefficient of expansion as. cast 
are applied at temperature of 1,400 | 
and will form a bond with ten 
strength of 48,000 psi. A copy 
two-page bulletin on low temperatur 
welding may be obtained from Eutectic 
Welding Alloys Co., 40 Worth St., } 
York City. 


» « 


Tungsten Booklet 


Tungsten is a 12-page, letterhead 
size booklet in two colors, just pi 
lished by Cleveland Tungsten Inc., 
10200 Meech Ave., Cleveland, and sé 
ing for 45c per copy. This book cov 
the subject of tungsten, including 
historical background, mining opera 
tions, manufacture and processing int 
the wide number of tungsten product 
in use today. 


Of all the tungsten used in _ the 
United States up to the present 
moment, probably more has originated 
in China than in any other countt 
states this booklet. The Chinese pr 


duction has averaged about 46 per cent 
of the world’s total tungsten output 


7. 


P & H Weld News 


A new bulletin known as the Weld 
News was this week introduced by th 
Harnischfeger Corp., Milwaukee. This 
publication will bring to its readers pix 
torial news of important activities and 
developments in the welding field. Cited 
as typical of the stories appearing in th: 
first issues is one titled, “How a Weld 
ing Electrode Helps Make Shells.” 

Future issues of this 11 by 17 in. pa 
per will be published intermittently, 
with circulation confined to 
contractors, welding operator 
dustrial users of welding equipment 
Requests to be placed en the mailin; 
list are invited. 


welding 
s, and in 


Booklet on Cutting Tools 


How to Increase Tool Life is the 
title of a 28-page, 5 by 7 in. booklet 
published by Norton Co., Worcester, 
Mass. This booklet discusses the re- 
grinding of metal cutting tools. A good 
cutting edge, it is stated, is an un- 
broken line at the junction of two 
planes that usually form an acute angle. 
A dulled cutting edge is a broken line, 
which cannot support the heavy load 
imposed upon it. Photomicrographs of 
both good and bad cutting edges are 
included. 
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_Effects of Alloying Elements in Steel 


By T. B. JEFFERSON 


Aluminum 


Aluminum is extensively used as a deoxidizer in 
steel production. As such, it is an effective purifier. 
Aluminum also lessens grain growth by forming 
dispersed oxides or nitrides. 


Carbon 


Carbon is the principal hardening agent in steel. 
In most cases, alloy steels containing carbon up to 
about 0.20% are for hardening by carburization. 
Alloy steels containing over 0.20% carbon are gen- 
erally considered heat treating steels and are heat 
treated by quenching and drawing to obtain in- 
creased strength. In some cases, these steels are used 
in their as-rolled condition. As the principal hard- 
ening element in most alloy steels, carbon has about 
the same effect as it does in steels which do not 
contain alloys. 


Chromium 


Chromium, as an ingredient in alloy steel, is a 
hardening element which also tends to increase the 
strength of the steel. In the higher percentages, from 
12 to 30%, chromium tends to increase the corrosion 
resistance and oxidation resistance of the steel. This 
holds true at both high and low temperatures. Con- 
sequently, chromium is one of the basic ingredients 
used in the production of stainless steels. It is also 
one of the basic ingredients of steels that are to be 
used at high temperatures where resistance to oxi- 
dation is desired. There is little loss of strength 
in chrome steels at temperatures up to 900 F. 


Cobalt 


Cobalt is used as an alloying agent in steel where 
high strength or high hardness at high temperatures 
are desired. It imparts the quality known as “red 
hardness.” 


Manganese 


Manganese is the most indispensable alloying 
ingredient used in steel making. When manganese 
appears in steels up to about 0.80%, it is generally 
intended for the sole purpose of combining with 
sulphur or phosphorus to offset embrittlement and 
“hot shortness.” In higher percentages, 1 to 15% 
(with one exception), manganese increases the 
toughness of the metal and also increases the hard- 
ening ability of the metal involved. The exception 
is a content of between 3 and 4% manganese 
in steel, which tends to promote embrittlement. 


Molybdenum 


Playing an important part in alloy steels during 
these days of conservation, molybdenum is used to 
replace other strategic metals. Molybdenum tends 
to increase the hardness and the endurance limits 
of steel. It likewise contributes to deep hardening. 
It decreases the tendency toward high temperature 
creep) or sow stretching of steel under stress at 
high temperatures. Molybdenum also increases the 
corrosion resistant qualities of stainless types of 
alloy steel and prevents temper embrittlement of 


low chrome alloys. Generally it is used in compara- 
tively small quantities, ranging from about 0.10 
to 4.00% 
Nickel 

Nickel is used as an alloying agent in steel for 
the purpose of increasing strength and toughness 
at low temperatures. Most general quantities are 
from 1 to 4%, although, in some applications, the 
nickel content will run as high as 36% or more. In 
all cases, the addition of nickel will increase the 
strength without decreasing the toughness of the 
steel ; there are, however, instances where the addi- 
tion of nickel promotes temper embrittlement. Steels 
having a nickel content of 24% are practically non- 
magnetic, and when the quantity is increased to 
36% the coefficient of expansion due to heat (up 
to 900 F) is very small. In the lower range of 
nickel, i.e., up to about 4%, it is usually estimated 
that the tensile strength is increased about 6,000 
psi for each additional 1% of nickel. 


Phosphorus 

Phosphorus is an element usually found in all 
steels. In high percentages it is considered an im- 
purity. In low percentages, however, it improves 
the machinability of high carbon steel as well 
of low carbon steel. For this purpose, the phos- 
phorus content is usually restricted to about 0.05%, 
particularly so in steels in the higher carbon ranges. 
Phosphorus slightly improves the strength and cor- 
rosion resistance of low carbon steel. 


Silicon 

Silicon acts to promote fluidity of the molien 
steel bath by effecting a control over the oxygen 
content of the steel. It is used extensively in high 
percentages to produce certain magnetic character- 
istics in steel used for electrical and magnetic 
applications. Its addition tends to improve oxidation 
resistance and increases the hardenability of steels 
carrying non-graphitizing elements. Silicon also con- 
tributes to the strength of low alloy steels. 


Tungsten 

Tungsten is used as an alloying element in tool 
steel and tends to produce a fine, dense grain when 
used in relatively small quantities. When used in 
larger quantities, from 17 to 20%, and in combina- 
tion with other alloys, it produces a steel that retains 
its hardness at high temperatures. Tungsten is also 
used in certain heat-resistant steels where the reten- 
tion of strength at high temperatures is important. 
This element is usually used in combination with 
chromium or other alloying agents. 


Vanadium 

Vanadium is used in the production of steel as 
an agent to promote control of grain size. It tends 
to promote hardenability and causes marked sec- 
ondary hardness, yet resists tempering. The addi- 
tion of vanadium tends to produce fine’ grain 
structure during the heat treating process. Because 
of this, vanadium often eliminates the bad effects 
of overheating. 
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To Expedite Production Use 
MACHINE CUTTING TORCHES 
specifically designed for use with 

| ACETYLENE 
PROPANE 
NATURAL GAS 
CITY GAS 


“Jumbo” Model Cuts up to 54” 











“HARRIS” HAND TORCHES FOR THESE GASES ARE 
ALSO USED IN sicicegapsal OF LARGE PLANTS 


FOR CATALO 


HARRIS CALORIFIC CO. 


CLEVELAND, OHIO 








TRAINED SALES ENGINEERS IN ALL PRINCIPAL CITIES 

















a @ CF Beet Se Gi 


FROM THE 


PATENT OFFICE 


Electrode Holder 


06,482. Rupert R. Reddick, Oakland, 
lif. Filed May 1, 1941. Issued Sept. 
22. 1942. This electrode holder has in- 
wardly extending ears, pivotally con- 
nected together, on the ifttermediate 
portions of the jaws, and substantially 
semi-circular handle members which are 
connected with the inner ends of the 
jaws. A spring, located between the 
inner ends of the jaws, moves the outer 
ends of the jaws toward each other. 
The side edges of the handle members 
are reduced in thickness, and the side 
edges of one handle member overlap 
the side edges of the other handle 
member. 


y ~ 
( 


» « 


Cutting Torch Guide 
2,296,480. Theodore R. Nicolai, Vallejo, 
Calif. Filed April 15, 1941, Issued Sept. 
22, 1942. This cutting torch guide at- 
tachment a sleeve adapted 


comprises 








to encircle the torch tip; a yoke strap 
pivoted to the sleeve for holding the 
attachment in position; a bushing, re- 
volvable on the sleeve, which may be 
held against axial movement; a rod 
projecting laterally from the bushing, 
and a center pin attached to the rod 
and adapted to guide the torch tip in 
a circular path when positioned cen- 
trally of that path, 


> € 
Welding Gun 
2,296,317. Arthur R. Swenson, Fan- 


wood, N. J., assigned to Western Elec- 
tric Co., Inc., New York City. Filed 
Oct. 2, 1940. Issued Sept. 22, 1942. A 





designed to 


welding 
grasp, press together and weld parts 
located in sites difficult of access. One 
electrode is a long, slender tube, hav- 
ing at its outer extremity a transversely 


portable gun 
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positioned hook, and the other is rod- 
shaped and slides longitudinally in the 
tube toward and from the hook. A 
compression spring and a lever acting 
on the spring force the rod electrode 
toward the hook to grip the parts to 
be welded; the pressure exerted on the 
work may be regulated by an adjust- 
ment governing the excursion of the 
lever acting upon the spring. 


» <¢ 


Copper Solder 


Charles Hardy, Pelham 
Manor, N. Y., and Raymond L. Patter- 
son, New York City, assigned to Hardy 


2,297,554. 














Metallurgical Co., New York City. 
Filed Feb. 29, 1940. Issued Sept. 29, 





1942. A bonding element for welding 
together two interfitting metallic mem- 
bers. This element is a substantially 
porous but coherent mass of copper 
powder to be placed adjacent the space 
between the interfitting members being 
joined, The powder contains phosphor- 
ous in proportions ranging from 5% 
to 10% by weight. 
































HEY ADAM, DID 
-YOU EVER USE THOSE 
EUREKA TOOL STEEL 
ELECTRODES ? 
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Don’t forget our “‘Sutton- 
izing’? Process by which 
we reclaim by welding all 
high speed steel tools such 
as Reamers, Broaches, 
Taps, Form Cutters, 
Drills, Hobs, Lathe Cen- 
ters, Turning Tools, End 
Mills, etc. 











f- ef VEL SAY 
| ZA THEY’RE LIKE CHINA 
EGGS OR THE MARINES 


YOU CAN'T BEAT 
‘EM / 


The Eureka Electrodes Upp and Adam 
refer to are for use in your shop on oil, air 
and water hardening, and hot work steels. 
We also furnish alloy rods for drawing and 
forging dies, etc. For further information 
about Eureka Electrodes please wire or 
write for our catalog describing in detail 
the work that can be performed with this 
type of electrode. 






| HAVE - 


WELDING EQUIPMENT 


eemwrrLly CoO. 


221| Leib Street . 


DETROIT, MICHIGAN 











Flame-Hardening Machine 
2,297,293. Roger O. Day and Herbert 
W. Cowin, Westfield, N. J., assigned 
to The Linde Air Products Co. Filed 


Yow DOCKSON 
DISTRIBUTOR 


Nowadays the password is speed. Speed 

of delivery. Dockson Corporation is pre- 

pared to make immediate shipment on 
Federal Specification Plates. 


S| 


S an 3834 Wabash Avenue 





Dlole Sle) \ Mee) i710) 7-Vilely 


Oct. 9, 1940. Issued Sept. 29, 1942. A 
multiple-torch apparatus for flame- 
hardening the inner surface portions 
of a tubular metal article. The heating 
and quenching device has a central 
chamber and a number of longitudin- 
ally extending wings which are spaced 
equally about the periphery; each wing 
has at least one longitudinal row of 
flame outlets as well as passages for 
distributing a combustible mixture of 
gases to the outlets and separate pas- 
sages for circulating a cooling medium. 
The quenching medium circulates 
through the wings from one end of the 
body to the opposite end and thence 
into the central chamber; means are 











Detroit, Michigan 


THE 





provided for supplying the mixtu 
gases to the distribution passage 
the wings, for supplying cooling 
dium to the circulation passages 
wings, and for withdrawing the 
ing medium from the central cha: 
» « 
Seam Welder 
2,297,473. Gerhard Heim, Sindelfi: 
near Stuttgart, Germany; vested ir 
Alien Property Custodian. Filed M 
14, 1938. Issued Sept. 29, 1942 
patent pertains to a seam welder 
laterally disposed electrode 
ing rollers which 


and 


grip the work 

tween them and a composit 
supporting electrode. Other ele: 
are gearing between the rolle: 
motor in driving connection with 
roller, and a conductive « 
between the rollers. 

>< 


Brazing Method 


2,297,357. Floyd C. Kelley, Scher 
assigned to General Electric Co 
Oct. 19, 1940. Issued Sept. 29, 1942 
method for brazing high carbon st 
—steel containing at 0.30° 
bon—with a thin 

method comprises: 
from the surface of the 
the surface with a 
nitrate, removing the 
coating, applying the 
the steel, and heating the 
copper and steel in a hydrogen ati 
phere and at a temperature 
high to effect the brazing 


least 
layer of cop] 
removing car! 

steel, Ati! 
solution 

water trom tl 
opper layer t 


asst 


Suh 


>» « 
Welding Rod and Manufacture 


2,296,938. Arthur R. Lytle, Niagar 
Falls, N. Y., assigned to Electro Metal- 
lurgical Co. Filed Nov. 20, 1940. I 
Sept. 29, 1942. This patent pertai: 
both a process of manufactur 
a type of steel welding rod 
precess comprises the steps of | 
in a bath of molten steel of sul 
tial’y the desired composition, deoxi 
ing the molten bath, and castin;s 


deoxidized steel. During the deoxidi: 
ing step there is added to the mol 
steel a small amount of an ager 
taining, in addition to iron: 25:' 
65% silicon, at least one element 
lected from the group consisting 


titanium, zirconium and vanadiun 
an aggregate percentage 
and 30%, and at least on¢ 
lected from the group 


aluminum and calcium in an 


hye tween 
element 


onsisting 


aggregate 
percentage between 1% and 20% 
The steel welding rod covered 


this patent is composed of a steel i: 
the condition produced by the 
tion, while steel is in the molten state 
of a small amount of an alloy contair 
ing, in addition to iron: 25% to 65% sili 
con, 3% to 30% from the titanium 
zirconium-vanadium group, and 1% t 


addi 


20% from the aluminum-cadmium 
group. Addition of this alloy in the 


manner described is stated to insure a 
high degree of uniformity of hardness 
and strength in weld deposits 

1942 
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LITTLE WAYS TO MAKE 
BIG SAVINGS IN CRITICAL 
MATERIALS AND TIME 






No. 1 OF A SERIES 




















HaAYE you ever tried Bergstrom Hard Surfacing 
Electrodes? If so, you know how they save time 
by making unnecessary any brushing or chipping be- 
fore applying additional beads. Bergstrom Electrodes 
flow freely—do not form scale. They provide an eco- 
nomical time-saving way to provide extra resistance 
to abrasion and corrosion. 

Get the facts about them now! Write us for further 
information—including an outline of the specific jobs 
for which each of the six types of electrodes is intended. 











BERGSTROM ~~ 


| HARD SURFACING ELECTRODES 
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SCULLY STEEL PRODUCTS CO. 
P. O. Box MM, Chicago, Illinois 








‘UNITED STATES STEEL 





1520 MAN-HOURS SAVED BY FASTER-FLOWING 


& ) 7 
A manufacturer of small motors was bottlenecked by lack 
of men and machines needed for greater production of motors 
on a war contract. One time-consuming operation was joining 
& S | 





rotor bars to end rings. The brazing material being used was 
a sluggish alloy that not only took time to apply, but also 
required 33 minutes of machining afterwards to remove 
excess brazing deposits. 

Free-flowing Phos-Copper was then specified for this 
brazing operation in an effort to step up production. This 
brazing alloy, which is fluid at 1382° F., flowed so smoothly 

that operators were able to place metal exactly where needed. 
Since only a minimum amount of Phos-Copper was required, 
machining operations were entirely eliminated. 

Result: on one contract for 2400 motors, Phos-Copper 
saved 200 brazing hours, 1320 machining hours, and freed a 
number of lathes for other work! 

Send us a memo describing your present brazing operations. 
Perhaps Phos-Copper can help you save time, expense and 
| labor. Westinghouse Electric & Mfg. Co., East Pittsburgh, 
| 


EFFICIENT 
ECONOMICAL 











DEPENDABLE 
e 


For 
Welding and Cutting 
Phos-Copper brazing alloy is being used on hundreds 


Specify of war contracts in a multitude of applications— 
marine piping systems, cooling coils, bus bar struc- 


NATIONAL CARBIDE IN THE RED DRUM | tures, water heaters. 


NATIONAL CARBIDE CORPORATION |! Westinghouse 


60 E. 42nd St., New York, N. Y. 
67 


Pa., Dept. 7-N. J-90451 
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*6,000 ANNUAL SAVING! 


, That’stheRecord 
of ONE MACHINE 
IN ONE TOOL 

ROOM 
The NEW 


SCHOITZ 


CUTTING MACHINE 


Reduce machine finishing operations — sawing, ¥ Saves Time 
4 


drilling and milling—to a minimum. With 


SCHOITZ you save on both material and labor ¥ Avoids Delays 
—both time and money. /'R d c 
Save critical tool steel and avoid delays in educes Costs 














getting proper material. Cut down your shaving x 

piles and resulting high labor costs. A few sizes 

of steel plate replaces large inventory of bar Typical Time Savings With 

steel-flats and rounds. With a Schoitz Cutting the Schoitz Flame Cutter 

Machine you always have the right size for the job. Fens sew eve lus, to 8 ale. 

Pays for itself—even in small shops—in less than rose Date —aie bre. to 20 min. 

@ yeor. Vee Biock—2 hrs. to 7 min. , 
IMMEDIATE DELIVERY—GET DETAILS Bolster Plate4is bre, te 11 ml. 

Write today for new folder giving all data and useful oo! Viam rs. to S min. 

Information regarding chart and indicator givin Gear Siank—Sie bre. to 7 min. 

roper cutting “peed. In sizes and working peasvure Oe Ses tens 1 ee. 

or any thickness material. * 

221 W. SIXTH STREET WATERLOO, IOWA 








SEVEN MEN 
INSTEAD OF TEN 


The Ransome Welding 
Positioner illustrated ef- 
fectively positions heavy 
awkward pieces such as 
that shown. The time 
saved in this particular 
installation permits seven 
men to do the same 
amount of work ordinarily 
requiring ten men with- 
out the use of the Posi- 
tioner. “Impossible” posi- 
tions are conveniently and 
securely established for 
efficient speedy welding 
operations. Write for lit- 
erature. 





INDUSTRIAL 


The unit shown is one of many installed at the 


DIVISION plant of the York Safe and Lock Company, York, Pa. 


RANSOME MACHINERY COMPANY 


Dunellen, New Jersey 














Flame-Cutting Machine 


2,296,832. Albert L. Bowers, S 
Bend, Ind., assigned one half to C. A 
Schrader, Mishawaka, Ind. Filed 
20, 1940. Issued Sept. 29, 1942. T) 


a portable cutting torch 








adapted for special shape cutting. | 
ments are a movable carriage, a m« 
ber supported by and rigid wit! 
riage and a second member slidab 
associated with the first member ar 
adapted for support of the cutting tor 
holder. These members are of compl 
mentary cross-head and = guidewa 
type; the cross-head member carries 
rack engageable with the worm gea 
carried by the guideway member, thus 
providing for smooth movement of 
member relative to the other. The 


is rotated by a means that includes a 
elongated, rigid shaft member. A pa 
of aligned bearing members is carried 
by the guideway member; the shaft 
member and bearing members cot 
fronting ends have complementary 
self-centering formations and mean 


for adjusting the bearing mem! 
axially towards and away from ea 
other. This enables friction to be n 
mized and provides a play eliminatior 
support of the shaft member and 
bodily axial adjustments. 


Y « 


Brinell Hardness Tester 


2,297,778. Horace C. Knerr, Chestnut 
Hill, and Andrew King; Penn Valley 
Pa. Filed Oct. 14, 1939. Issued Oct. 6 
1942, A portable testing devic« n 
prising a Brinell tester head and a car 
riage having spaced arms provided with 
arcuate sockets at their lower portions 


near one extremity. Arcuate bosses on 
the head engage the sockets of the 
arms, which extend on either side of 
the head, Codperative with the bosses 
is.a means for fastenine the head in 


position between the arms 
» <€ 


Gang Spot Welder 


2,298,843. Robert Schiff, Detroit, as 
signed to General Motors Corp., D: 
troit. Filed Oct. 12, 1939. Issued Oct 
13, 1942. This patent pertains to a dis 
tributor for a plurality of welding cit 
cuits. The means for sending current 
through the circuits successively con 
prises a moving impedance member de 
signed to prevent or restrain the flow 
of current through all but selected load 
| circuits at the moment. 
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*REASONS WHY EASY-FLO 
MAKES LEAK-TIGHT JOINTS 
IN QUICK TIME 

Exceptionally free-flowing, EASY-FLO 


wi" EASY-FLO 


Here's another case where strong, sound joints* brazed with EASY-FLO 
plus a procedure designed to facilitate handling and heating have speeded 
up production. 


THE JOB—Making leak-tight joints between steel adapters and steel 
bodies of 75, 81, 105 and 155 mm. shells. 


PROCEDURE—After fluxing, a ring of EASY-FLO is preplaced in a groove 
in the adapters which are then assembled in the bodies. Next the assem- 
blies are placed as shown in the work coils of an induction we sag hag A 
switch is thrown and in a matter of seconds the joints are made. The result 
is a steady stream of brazed shells. 


WE'RE READY TO HELP YOU SPEED UP YOUR BRAZING 

If you can use increased production, or better joints, on 7 ferrous, non- 
ferrous or dissimilar metal joining job, we're ready to send a Field Engineer 
to show what EASY-FLO can do and to help you work out the most effective 
procedure for the job. 


FOR FULL DETAILS ABOUT EASY-FLO 
WRITE FOR BULLETIN No. 12 


FAST PRODUCTION or LEAK-TIGHT JOINTS 


penetrates instantly to all parts of 
a joint and into the joined metal 
surfaces, actually alloying with 
them. Add to this fast penetration, 
the low flow point of EASY-FLO— 
1175° F.—and you have the answer 
to EASY-FLO brazing SPEED plus 
RELIABILITY. Complete details in 
Bulletin No. 12. 


STEEL SALES | 

















TITAN 

















5. y Sites Quality Conteall 


ASSURES ABSOLUTE UNIFORMITY 
OF TITAN WELDING ALLOYS 








(Trade Mark Registered) 


Quality Control in manufacture of TITAN Welding Alloys begins with 
Doubly- the selection of the finest available raw materials. 


Deoxidized Only the purest raw materials are used: Electrolytic copper 99.96 plus 


Welding Alloys: in purity, and electrolytic zinc 99.99 plus. This assures the elimination 
of elements which if introduced would prove detrimental to quality 
PENN and uniformity. 
BRONZE 


Maintenance of unvarying uniformity of mixtures and of casting tem- 
TITAN peratures, under strict laboratory control, further assures absolute 


BRONZE uniformity of TITAN Alloys. 

TITAN Descriptive literature sent upon request 
MANGANESE 

BRONZE 


TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


WELDING RODS 
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DON'T SCRAP WORN EQUIPMENT 
That Can Be Readily Reclaimed 





MANGANAL 





Repair with 





(Reg. U. S. Pat. Office. U. S. Patents 1,876,738—1,947,167—1,021,945) 

















WELDING ELECTRODES 


e 
APPLICATOR BARS 
Round, Square, Flat, 

Special Shape 
Cast Wedge Bars 


Write for descriptive circulars and name of nearest distributor 


STULZ-SICKLES CO. 


Sole 


Producers 


91 N. J. Railroad Avenue, NEWARK, N. J. 








Rido’ Ray Welders’ Goggles 


MADE FOR COMFORT AND SAFETY 





Rido’ Ray Welders’ Goggles possess a reputation for complete 
dependability. Light-weight, ample ventilation, perfect fit. Lenses 
can be changed instantly. 


PROMPT DELIVERY 
Stocked by leading jobbers, or write direct 


HARRY BUEGELEISEN, 
181-183 Pacific Street 


Inc., Sole Mfrs. 
° Brooklyn, New York 








Rail Welder 


2,297,893. George Lester Jones, G , 
City, N. Y., assigned to Sperry Pro. 
ducts Inc., Hoboken, N. J. Filed 
4, 1939. Issued Oct. 6, 1942. This 
pertains to a rail welding ma 
covering the means for supporti1 
adjacent ends of the rails to be wi 
and the means for moving one ra 
relative to the other rail end. I: 
is a means for imparting an inclin 
to one of the rails in order to pz 
a predetermined camber. The first 
end may be moved vertically rela 
to the other rail end without chan; 
this camber. 

» « 


Flash Welder 


2,298,051. Samuel Hunter Gordon 
William Forbes Young, Inver 
Scotland. Filed Jan. 18, 1941. | 
Oct. 6, 1942. A hydraulic syste 

a flash welder comprising a hydrau 
ram operable in forward and rever 
directions, a mechanically driven 
versible pump for supplying 
under pressure, a reversing means f 
the pump and a device sensitive 
variation in liquid pressure. The 
device causes forward movement 
actuating the reversing means to < 
reverse movement as a consequenc¢ 
rise of liquid pressure above a pred 
termined limit. As a consequenc: 
fall of pressure below this limit, the 
reversing means is again actuated t 
cause forward movement 


>» «€ 


Welded Tank Construction 


2,297,840. Charles G. Pfeiffer, Phila 
delphia, assigned to Specialty Engineer- 
ing Co., Philadelphia. Filed Feb. 25, 
1941. Issued Oct. 6, 1942. This patent 
pertains to a tank structure for liquid 
transporting vehicles that is fabricated 
by welding. Elements are: opposed 
plane surfaced plate components, each 
having a pair of longitudinal edge 
flanges, and opposed complementa 

channeled plate components, each 

cluding opposedly inclined obtuse an 
gled portions having co-planar edgy: 
flanges. When assembled with their r¢ 
spective flanges in matching planar 








W-AL-CO 
COVER LENSES 


for Arc or Gas Welding. 
Spatter-resisting or plain. 


WELDING ALLOYS MFG. CO., 744 Broad St., NEWARK, N.J. 





Send for descriptive circulars. 


W-AL-CO 


SUPER-PLATE FILTER LENSES for 
Helmets and Handshields, 
and 
GOGGLE LENSES (50 mm) 


Manufacturers of W-AL-CO Rods 
for Welding of ALUMINUM 











Makes Cast Iron Electric Welds Water Tight 


NEMCO 
WELD FILLER 





NORTHEAST METALS CO. 


SAMPLE ON REQUEST 
TESTED TO 70 LBS. PER SQUARE INCH 


Attractive Proposition to Distributors 


PHILADELPHIA 


4124 TORRESDALE AVENUE 


PENNA. 
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FOUR EXTRA ADVANTAGES 


] Fear of overheating cast iron can be forgotten 
* with “York’s 77”. Bronze can be applied from a 
dull red heat to the molten point of the cast iron. 


? Cleaning and grinding is unnecessary with 
* “Yorn se 77". 

3 Chipping is unnecessary with “York’s 77”. A 
* satisfactory bond is always guaranteed. 

4 Deteriorated cast iron can be welded with 
* “York's 77". 


SEND FOR FREE SAMPLE 


JOBBER INQUIRIES INVITED 


YORK ENGINEERING COMPANY 


3349 OCDEN AVENUE ~ CHICACO ILLINO 





4 








Convenient 
bias shape 
easy to hold 





Size: 2-3/16" 
x 1-1/8” 


i] 





REMOVE HEAT MARKS 


SEND 


FOR 
SAMPLE 











ON STAINLESS STEEL with 

















Manufactured by 


BRIGHT BOY 





WELDON ROBERTS RUBBER CO., Newark. N. 


J. 








—ESCO 
Welders Protective Clothing 


CAPE with Bib Plain APRONS ROD HOLDERS 

Full COATS SPATS PANTS 

OVERALLS SLEEVES Slit APRONS 
CHAPS, etc., etc. 


@ ESCO Products are made of finest quality Chrome Leather, 
are all Full-Cut, and are made to - satisfactory wear. 
Send for descriptive circular No. 711 


—> PROMPT DELIVERIES ~<—_———— 


EASTERN SAFETY CLOTHING CO. 


23 W. 60th St., New York, N. Y. 
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ALUMINUM BRONZE 
via mellem cele) 


_ Ampco-Trode 10 coated bronze weldrods are 

| highly satisfactory for welding or “arc-brazing" 

| dissimilar metals—steel to clean cast iron; steel 
or cast iron to brass, bronze or copper; or any of 
these metals to nickel alloys. 


The excellent physical properties of the electrode 
| — its high tensile and yield strength, plus good 
|  elongation—make it an exceptional weldrod for 

such applications. In addition, its “hot-ductility” 

avoids shrinkage cracks in the weld. Excessive pre- 
heating also is unnecessary due to this attribute. 


Ampco-Trode 10 electrodes are made in 7 sizes— 
from 1," to ¥,”" and may be used for metallic arc, 
carbon arc, and oxy-acetylene welding. 


A full line of Ampco-Trode welding rods are also 

made of Ampco Metal. This is a high strength 

series with a wide range of hardness and excel- 
lent bearing characteristics. 


Full details regarding the Ampco-Trode line of 
coated aluminum electrodes sent on request. 


AMPCO METAL, INC. 
Department WR-! | Milwaukee, Wisconsin 


AN ALL-PURPOSE ELECTRODE 


ampco-Te 
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LARKIN arc welders 
Single-Operated and Multi- 
Operated Are On the Job 
24 Hours Daily 
A size for every welding job—Repre- 
sentatives and distributors on hand to 
attend your immediate needs. 


BUY YOUR WELDER ONLY AFTER SEEING A 
LARKIN WELDER PERFORMING ON THE LINE 
In these times, we pride ourselves on 
the speedy, satisfactory delivery we 
are furnishing to all our customers of 


LARKIN WELDERS and LARKIN 
LOCKWELD ELECTRODES, 
ACCESSORIES, SUPPLIES 

Write for Catalog No. 90A 
Export Distributors 


INTERNATIONAL TECHNIC, Inc. 
381 Fourth Ave., New York, N. Y. 


LARKIN LECTRO PRODUCTS CORP. 


The Improved “Round File” Gas Lighter 
Locking 


Slip-on” 
, Renewal 




























Model #400” (40-400 amperes) 
Most popular size these days 











Sales offices throughout the country 





—an exclusive 
feature 
The patented 
cartridge hold- 
ing the spark 
metal locks ex- 
actly in correct 

position, permitting 
instant replacement. 

Get acquainted with 
the many other supe- 
rior, exclusive features of 
Improved “Round File.” 





Circulars and prices on re- 
quest. 


SAFETY GAS LIGHTER CO. 


| 


LYNN, MASS. | 














abutment, the plate c 
a body shell of substantially 
cross-section; seam welds join 
several components 
structure 


int 


« 


mponent 
octa 


all 


Electrode Dressing Tool 


2,298,633. Joseph Winlock and Joh 
MacKinney, Philadelphia, assign 
Edward G. Budd Mfg. Co., Phil 


Issued 


Filed June 25, 1940. 





adel; 


Oct 


1942. A dressing tool for shapin 
tips of welding electrodes. The tip 
inserted in an aperture in a guide 


while an abrading tool is reci 
in a second aperturé 
verse to the first. The tool 


tudinally extending arcuate 


procat 


has | 


I 


abrading faces for suitably shapin 


end tips of electrodes inserted 
first-mentioned aperture \ 

face may be cut upon the elec 
by reciprocating the 
various angles in a plan¢ 
the axis of the electrodes 


abrading 


» 


Flux Coated Rod 
2,298,686. Curt C. Davis, 
Calif. Filed Dec. 24, 1941. 
13, 1942. A jointed welding 


« 


rd. A 
axially aligned metallic rod se¢ 
substantially uniform cross-sec 
joined by a metallic’ coupling 


sleeve embraces the adjacent portior 
| of the rod sections and is in 1 l 


metal contact therewith. 
are on the outside of the 
substantially the whole of the 
tions with the exception of 
portions embraced by the 
the conductivity of the assem 
stantially unimpaired by 


tr 
Ll 


trans 


Flux co 


sleeve 


into 


sph t 


1 
to 


vel 


Berkeley 
Issued Oct 
rod asset! 
bly which has a flux coating availabk 
for promoting welding throughout th 
| length of the jointed r 


pair 


tion 


ie eve 


neta 


sle eve and 


+} 


rod sé 
the end 


tween the adjacent rod sections 


extending trat 


ir 


I hu 





ALFLUX 


ALUMINUM TORCH “ : 
WELDING FLUXES per Boome > 0 alma adapted to 


Manufactured by WOOLDRIDGE ALUMINUM WELDING PRODUCTS 


heavy work, such as castings, repairs, etc. 





ALFLUX No. 1 is a general purpose flux, especially recommended for 


ALFLUX No, 2 is unrivalled for wrought and cast aluminum, aluminum 


Glastonbury, Conn. 


aircraft, architectural 





P| 


‘tions ol 


tings 











Special 
WELDING 
POSITIONER 


BENTLEY WELDERY, 


Inc. 








~ 
to 





We Solicit Special Positioning Problems 


Submit your out-of-the-ordinary positioning problems to us for solution 
BENTLEY designers and engineers can provide the correct answer. 


Syracuse, N. Y. 


DESIGNERS and MANUFACTURERS of WELDING POSITIONERS and SPECIAL EQUIPMENT 
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Pr ael 


¢ Welding Rod Feeding Machines 
¢ Extrusion Die Heads 

¢ End Brushing Machine 

¢ Mixers 


¢ Flux Coating Center Gauge 


In Processing Machinery For The 
Welding Rod Manufacturing Industry 


¢ Welding Rod Extruding Presses 
® Take-Away Conveyor and Belts 
¢ Conveyor-Type Electrode Oven 
* Scales 


¢ Slug Presses 


® Wire Straightening and Cutting Machines 


We maintain a complete Engineering Department, and are in a position 
to design and build any auxiliary equipment which you may need. 


MOSLO MACHINERY COMPANY 


2443 Prospect Avenue 


CLEVELAND, OHIO 


MAin 8864 








COLMONOY faced centers last from 3 to 5 times as 
long as centers of high speed steel. The unground 
centers pictured here—unretouched—have been 
coated with COLMONOY No. 6. Note the uniform- 
ity of these oxy-acetylene welding applications. 


The extremely high wear resistance of the hard 
surface of COLMONOY overlays will protect all 


CENTERS LAST LONGER 
when HARD FACED with 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 











vital wearing parts in the machine tool industry. 
Mild steel parts coated with COLMONOY alloys 
wear from 3 to 10 times as long as new parts 
made of high alloy steel. 

WRITE TODAY 
Learn about COLMONOY and what it is doing to 
conserve vital metals. 


WALL-COLMONOY CORP. 


720 Fisher Building, Detroit, Mich. 
Branch Offices at New York City, Blasdell, N. Y., Chicago, Tulsa, Whittier, Calif. Other Branches in Canada 
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. 5) 
On all Trindl] Welder... o 
models on properly —— 8 | ° 
extended ie 
priority = (yee 
ratings. \ 






Approved for High Speed 
Production Arc Welding 


Years of careful engineering and ‘‘job tested” 
research have developed these outstanding 
machines, which are noted for their economy, 
performance and dependability. Trindl Weld- 
ers are now manufactured in a range of dis- 
tinctive sizes to accommodate every type of 
shop and production welding job. There are 
Trindl Welders, accessories and supplies for 
all requirements. Write. wire or phone for 
detailed specifications and prices. 


TRINDL PRODUCTS, Ltd. 2227-9 Calumet Ave. 


CHICAGO, ILLINOIS 











WELD PIPE 


Faster... Easier... Truer 
WITH 


JEWEL PIPE 
CLAMPS 


Weld more ay in a day with 
Jewel Pipe Clamps. They | the 
welder vane instead of waiting 
for it only takes a minute to put 
them on and set the pipe in per- 
fect alignment. 

There is a Jewel Clamp to meet 
every layout condition — Jewel 
Pipe Clamp for straight-away 
work. Jewel Tube Turn Clamp. 
Jewel Welding Flange Clamp. 
Jewel Angle Clamp. All are 
rigidly constructed to resist strain, 
heat and abuse. All help cut erec- 
tion costs. 


Write Today for Circular Giving 
Complete Details 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL, MINNESOTA 

















~ 
— 


Welded Finned Tubes 


2,298,249. John W. Brown, Jr., Lake- 
wood, O., assigned to Brown Fintube 
Co., Elyria, O. Filed March 12, 1940. 
Issued Oct. 6, 


1942. This patent per- 


a 




















tains to an apparatus for welding fins 
on tubes. Oppositely disposed electrode 
rolls are adapted to engage channel 
section fin members equally spaced 
circumferentially about a tube. Guide 
rolls are disposed on both sides of 
each of the electrode rolls, in alignment 
therewith and positioned to engage 
within and guide such fin members in 
alignment with electrodes and retain 
these members against the tube in posi- 
tion for welding. An indexing roll is 
positioned to engage within a fin mem- 
ber which has been previously welded 
to the tube; this indexing roll is cir- 
cumferentially spaced from the guide 
rolls and electrode rolls. Means are 
provided for traversing a tube and its 
associated fins through the apparatus 
and for supplying a welding current 
to the electrode rolls. 


» « 


Welded Finned Tubes 


2,298,250. John W. Brown, Jr., Lake- 
wood, O., assigned to Brown Fintube 
Co., Elyria, O. Filed April 16, 1941. 
Issued Oct. 6, 1942. A method of 
making finned tubes. A pair of separate 
fin members, each having a fin portion 
and a continuous base portion adapted 
to engage the outer surface of a tube, 
is assembled with the base portion of 
each member engaging the exterior of 
the tube and extending generally longi- 
tudinally thereof. The fins are disposed 
substantially . diametrically opposite 
each other. Each base is engaged with 
a roller electrode and resistance welded 
to the tube, without internal mechani- 
cal support for the tube, by engaging 








Write for Our New Catalog 


vg Manufacturing Co. 


626-11 N. Aberdeen St. Chicago, Ill. 
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each of the base portions with a r 
electrode. The electrodes exert wel 
pressure toward the axis of the 
causing a welding current to 
through the base portions of the fins 
through the walls and around th: 
cumference of the tube. The asse1 
is moved with respect to the electr 
at a speed high enough to keep 
regions of the tube adjacent the 
ing zone sufficiently cool to 
sufficient strength to resist the press 
exerted by the electrodes without 
stantial deformation. 


> < 
Seam Welder Timer 


2,298,210. Finn H. Gulliksen, Pit: 
burgh, assigned to Westinghouse Ele 
tric & Mfg. Co, East Pittsburgh, | 
Filed July 13, 1939. Issued Oct. 6, 194 
A timer combination for use in sup] 
ing power from a source of periodical 
pulsating potential to a load. Ther 
an electric discharge valve having 
cathode of the pool type interpose 
between source and load and an ieg1 
tion electrode in contact with the 


Le I 


ode. Capacitive and inductive rea 
ances are included in the parallel 
tuned circuit between the current 
source and the ignition electrode: the 
inductive reactance may, in effect, be 
short-circuited by a means als 


cluded in the circuit 
>» « 
Ignition Welding Timer 
2,298,240. Adolph H. Toepfer, Wilkin 
burg, Pa., assigned to Westinghouse 


Electric & Mfg. Co. Filed March 23 


1939. Issued Oct. 6, 1942. A circuit for 


supplying power from an A-C source: 
to a resistance welding load. The 
bination comprises: a pair of ignitror 
each having anode, cathode and at 
ignition electrode connected in ant 
parallel between the current source and 
the load; a pair of auxiliary electri 
discharge valves connected in seri 


between the anode and the ienitior 
electrode of one of the ignitrons: an 
other pair of auxiliary electric 


1. 
charge valves connected in series bi 


tween the anode and the _ ignitio: 
electrode of the other ignitron: and 
connections for impressing a control 


potential interposed between the june 
tion points of these pairs of valves 


> « 
Resistance Welder 


2,299,543. Stanley M. Humphrey, Was: 

ren, O., assigned to Taylor-Winfield 
Corp., Warren, O. Filed Sept. 20, 1940 
Issued Oct. 20, 1942. A resistance weld 
ing apparatus comprising in combina 
tion a normally fixed electrode and 

movable electrode to which welding 
pressure is applied through a fluid 
filled, collapsible member. By means o! 
a device operating in synchronism with 
the alternating current source, the col 
lapsible member forces an end of thi 
movable electrode 


a 


toward and away 


from the fixed electrode. A means is 
provided for controlling the fluid pres 
sure maintained between successiv 


welding operations. 
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Banish Welding Fumes! 


* Here's a Practical Welding Fume Collector® that Removes 
Noxious Gases, Heat and Smoke at the Source 


co. 
Milwaukee, Wis. 





RUEMELIN MFG. 
3880 N. Palmer St. 

















RUEMELIN FUME COLLECTOR 











Spe-Weld 





for All Metals at Low Temperatures 


Stainless Steel Electrodes 
Machineable Cast Iron Electrodes 


SPECIAL WELDING ALLOY CO., Inc. 


27-26 Jackson Ave., Long Island City, N. Y. 


Welding and Brazing Rods and Fluxes | 














Ss 


Fluxes cost SO LITTLE yet 
ome own are SO IMPORTANT 
Anti-Borax 


Use o those GOOD Guaranteed 
ELDIN sad 


uxg! “ANTI-BORAX” 








Inernodeael FLUXES 
No. 1 Cast Iron Welding Flux. 
No. 2 Brazing Flux for Brass, Bronze, etc. 
No. 4 “Braz-Cast” Flux for Bronze Welding Cast Iron. 
No. § Aluminum Flux for Cast Aluminum. 
No. 8 Aluminum Flux for Sheet Aluminum. 
No. 9 Stainless Steel Welding Flux. 


No. 10 Silver Solder Flux. 
No. 11 Tinning Compound for Fender Work. 


MANUFACTURED ONLY BY 





ANTI-BORAX COMPOUND CO., Fort Wayne. Ind. 
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For SAFETY 
ECONOMY 
DEPENDABILITY 


MANIFOLDS 
REGULATORS 

RESO VALVES and 

FITTINGS 


to control high 
pressure gases 


~*-BASTIAN- BLESSING” 


4239 PETERSON AVE. CHICAGO 






‘drole lile mautelielalliclewelaeaaclatilels 
Equipment for Using and 


Controlling High Pressure Gases 


ADJUSTABLE 


FROM THE 


Sine AT 
aIVL AT 


WHILE ON 
THE HEA 


THIS POINT 
ny 
¥ 





THE NEW CESCO 
No. 406 
HELMET 


The Only Helmet Adjustable from the Side While 

On the Head! Has a soft, cushioned head-band pad 

with adjustable chin rest. 3 models. 

No. 406 Helmet has standard glass holder without 
lift-front feature. 

No. 407 Handshield with standard glass holder. 

No. 409 Helmet with lift-front glass holder. 


CHICAGO EYE SHIELD CO., ZfoxXgo" sttinors 


SPEED WELDING 
PRODUCTION 


with Steel-Grip 
one-piece-back welders’ gloves 
Specially designed Steel-Grip Weild- 
ers’ Gloves give extra protection 
against heat and wear. Keep pro- 
duction “‘rolling.”” Entire back cut 
in one piece from special tanned 
heat-resistant leathers. No seams in 
back. No burned-through or ripped 
seams. Wool heat breaker lining 
inside back for added protection. 
Finger seams welted at points of 
greatest wear. Wide strap thumb 
reinforcement. Try a pair. Only 
$1.85. Outlast other gloves. Order 
No. 13475 now from jobber or di- 
rect. 10% discount on 12 pair lots. 
Write for welders’ clothing catalog. La 


INDUSTRIAL GLOVES COMPANY 
201 Garfield Boulevard Danville, Minois 
Canada: Safety Supply Co., Toronto 


Jorgensen” 
MPS 
ae 


UALIT 

Style No. 8-S_ with 
preveaneg shield 
over the full length 
of the clamp screw 
with one-piece, bal- 
anced type handle 
(OR vise type bar 
handle) with or 
without Shielded 
Screw. 

A 1 Variety of 
other High Quality 
Clamps to choose 
from. 

Send for Our Catalogue 


No. 16 
ADJUSTABLE CLAMP CO. 
"The Clamp Folks" 
426 N. Ashland Ave. 
Chicago, U.S.A. 


UVH...nca 


White Metal, Aluminum, Pot Metal 
and Pewter .... with 


U ALLOY 


Weld the above and similar products easily 
and successfully with U Alloy. No flux or 
acids are needed. It is applied just as a 
plumber wipes a lead joint or an electric 
weldor strikes an arc. 
Give U Alloy a trial yourself. Write 
today for a trial sample and directions. 


UNIVERSAL 
POWER CORPORATION 


4299 Euclid Ave. Cleveland, Ohio 
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Are Welding Torch 


2,299,679. Burton L. Casner, Hoboken, 
N, J. Filed Oct. 28, 1940. Issued Oct. 
20, 1942, This arc torch comprises a 
pair of supported electrode holders 





which are adapted to hold a pair of 
electrodes at an angle to each other 
and in arc-forming position. Magnets 
are disposed for developing magnetic 
fields in the region of the arc. The first 
magnet is disposed within the angle of 
the normal electrode positions for 
forming a magnetic field transverse to 
the normal path of the arc to extend it 
away from the torch. A pair of magnets 
is ‘disposed on opposite sides of the 
normal electrode positions, at an angle 
of less than 180 deg which includes 
the normal electrode positions, for de- 
veloping a magnetic field that will con- 
centrate the arc into substantially a 
point. 
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A-C Welder 


2,299,329. George G. Landis, Cleveland, 
assigned to The Lincoln Electric Co., 
Cleveland. Filed April 28, 1939. Issued 
Oct. 20, 1942. This patent pertains to a 
transformer for A-C welding. A lami- 
nated stator of hollow cylindrical form 
is composed of two closely clamped 
half sections, each having a central in- 
wardly directed arcuate projection. A 
primary coil and a similar secondary 
coil encircle each such stator section; 
the inner portions of these coils lie 
adjacent opposite sides of the projec- 
tion on the stator section and the outer 
portions of the coils lie adjacent each 
other. Thus there is provided a pair 
of oppositely extending primary coils 
and a corresponding pair of oppositely 
extending secondary coils, each pair 
being suitably connected together. A 
rotatable magnetic shunt is within the 
stator. 


Aluminum Brazing Flux 


2,299,164. Mike A. Miller, New Kensing- 
ton, Pa., assigned to the Aluminum Co. 
of America, Pittsburgh. Filed July 30, 
1940. Issued Oct. 20, 1942. A method of 
producing a brazed joint between metal- 
lic members, at least one of which con- 
sists of a light metal. Brazing is ef- 
fected in the presence of an inorganic 
salt flux containing up to about 7.7% 
by weight of available zinc, this flux 
being adapted to effect the rapid re- 
moval of oxide film on the surface of 
the members without other substantial 
effect upon the properties of the brazed 
joint, 
» « 
Aluminum Brazing Flux 


2,299,165, Mike A. Miller, New Kensing- 
ton, Pa., assigned to Aluminum Co. of 
America, Pittsburgh. Filed July 30, 
1940. Issued Oct. 20, 1942. A method of 





producing a brazed joint betwee: 
tallic members, at least one of 

consists of a light metal. Brazir 
effected in the presence of an inorg 
salt flux containing up to about 

by weight of available cadmium, 
flux being adapted to effect a 

removal of oxide film on the surfa 
the members without other effect 
the properties of the brazed joint 


> « 
Aluminum Brazing Flux 


2,299,166. Mike A. Miller, New Kensi: 
ton, Pa., assigned to the Aluminum C 
of America, Pittsburgh. Filed July 
1940. Issued Oct. 20, 1942. A met! 
of producing a brazed joint betw 
two metallic members, at least one 
which consists of a light metal, in tl 
presence of an inorganic salt flux. Fluy 
contains at least one of the group 
zinc salts consisting of zinc chlorid 
zinc bromide and zinc fluoride in th 
proportions of 0.01 to 16% zinc chlorid: 
0.01 to 27% zinc bromide, and 0.01 t 
12% zinc fluoride. The total amount of 
the zinc salts is calculated on the basi 
of zinc concentration not exceeding 
zinc content of about 7.7%. In additior 
to zinc, there is from 0.01 to 0.5% of at 
least one halide of the group of metals 
below aluminum in the electromotive 
series, the total amount of such halid 
not exceeding about 0.5%. 
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Aluminum Brazing Flux 


2,299,167. Mike A. Miller, New Kensins 
ton, Pa., assigned to Aluminum Co. of 
America, Pittsburgh. Filed July 30, 
1940. Issued Oct. 20, 1942. A method 
producing a brazed joint between m« 
tallic members, at least one of which 
consists of a light metal, in the pres 
ence of an inorganic salt flux. Flux 
contains at least one of the group of 
cadmium ‘salts, cadmium chloride, cad 
mium bromide and cadmium fluoride. 
in the proportions of 0.01 to 16% cad 
mium chloride, 0.01 to 24% cadmium 
bromide and 0.01 to 13% cadmium 
fluoride. The total amount of cadmium 
salts is calculated on the basis of cad 
mium concentration not exceeding a 
cadmium content of about 9.8%. In ad 
dition to cadmium, there is from 0.01 
to 0.5% of at least one halide of the 
group of metals below aluminum in the 
electromotive series, the total amount 
of such halides not exceeding abou 
0.5%. 


» « 
Aluminum Brazing Flux 


2,299,168. Mike A. Miller, New Kensinc 

ton, Pa., assigned to Aluminum Co. of 
America, Pittsburch. Filed Tuly 30 
1940. Issued Oct. 20, 1942. A method of 
producing a brazed joint between metal 
lic members, at least one of which con 
sists of a light metal, in the presence of 
an inorganic salt flux. Flux contains from 
0.01 to 0.5% of at least one halide of the 
group of metals below aluminum in th. 
electromotive series, with the exc: ption 
of zine and cadmium, the total of suct 
halides not exceeding about 0.5%. 
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